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Abstract not available for CN 1276684 
Abstract of corresponding document: W09414284 
A novel reprogrammable set top 
terminal (220) for a television program 
delivery system (200) which suggests 
programs for viewing is described. 
The invention relates to methods and 
apparatus for reprogramming set top 
terminals (220), and selecting and 
displaying programs to suggest to 
subscribers for viewing. The invention 
is particularly useful in television 
program delivery systems (200) with 
hundreds of channels of programming, 
a menu driven program selection 
system, and a program control 
information signal which carries data 
and identifies the available program 
choices. Specifically, the invention 
relates to remote reprogramming of 
terminal memory and the gathering 
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and analysis of data for selecting 
programs to suggest to a subscriber. 
The invention is a terminal which 
includes a means for receiving 
incoming signals, a processor (602), 
memory, and a means to generate 
menu screens for display on a TV or 
monitor. Various data gathering and 
analysis techniques are used to 
customize selection of programs for 
display on a menu. 
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REPROGRAMMABLETERMINAL FOR SUGGESTING 
PROGRAMS OFFERED ON A TELEVISION PROGRAM 
DELIVERY SYSTEM 
RELATED APPLICATIONS 

This application is a continuation-in-part of application Serial Number 07/991,074 
filed December 9, 1992 entitled TELEVISION PROGRAM PACKAGING AND 
DELIVERY SYSTEM WITH MENU DRIVEN SUBSCRIBER ACCESS. The 
following other continuation-in-part applications, also based on the above- 
referenced patent application, are incorporated herein by reference: Ser. 
No.08/160,280,PCT/US93/l 1616, entitled NETWORK CONTROLLER FOR 
CABLE TELEVISION DELIVERY SYSTEMS, filed December 2, 1993; Ser. 
No.08/160,282,PCT/US93/l 1617, entitled AN OPERATIONS CENTER FOR A 
TELEVISION PROGRAM PACKAGING AND DELIVERY SYSTEM, filed 
December 2, 1993; Ser. No.08/160,193.PCT/US93/l 1618, entitled SET-TOP 
TERMINAL FOR CABLE TELEVISION DELIVERY SYSTEMS, filed 
December 2, 1993; Ser. No.08/160.194.PCT/US93/l 1606, entitled ADVANCED 
SET-TOP TERMINAL FOR CABLE TELEVISION DELIVERY SYSTEMS, filed 
December 2, 1993; Ser. No.08/160,283,PCT/US93/l 1615, entitled DIGITAL 
CABLE HEADEND FOR CABLE TELEVISION DELIVERY SYSTEM, filed 
December 2, 1993 

BACKGROUND OF THE INVENTION 

The invention relates to television entertainment systems for providing television 
programming to consumer homes. More particularly, the invention relates to a user 
friendly system for providing consumers with television programming choices. 

Advances in television entertainment have been primarily driven by breakthroughs 
in technology. In 1939, advances on Vladmir Zworykin's picture tube provided the 
stimulus for NBC to begin its first regular broadcasts. In 
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1975, advances in satellite technology provided consumers with increased 
programming to homes. 

Many of these technology breakthroughs have produced inconvenient systems for 
consumers. One example is the ubiquitous three remote control home, having a 
separate and unique remote control for the TV, cable box and VCR. More recently, 
technology has provided cable users in certain parts of the country with 100 
channels of programming. This increased program capacity is beyond the ability of 
many consumers to use effectively. No method of managing the program choices 
has been provided to consumers. 



Consumers are demanding that future advances in television entertainment 



particularly programs and program choices, be presented to the consumer in a user 
friendly manner. Consumer preferences, instead of technological breakthroughs, 
will drive the television entertainment market for at least the next 20 years. As 
computer vendors have experienced a switch from marketing new technology in 
computer hardware to marketing better useability, interfaces and service, the 
television entertainment industry will also experience a switch from new 
technology driving the market to consumer useability driving the market. 

Consumers want products incorporating new technology that are useful, and will no 
longer purchase new technology for the sake of novelty or status. Technological 
advances in sophisticated hardware are beginning to surpass the capability of the 
average consumer to use the new technology. Careful engineering must be done to 
make entertainment products incorporating new technology useful and desired by 
consumers. 

In order for new television entertainment products to be successful, the products 
must satisfy consumer demands. 
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TV consumers wish to go from limited viewing choices to a variety of choices, 
from no control of programming to complete control. Consumers wish to advance 
from cumbersome and inconvenient television to easy and convenient television 
and keep costs down. Consumers do not wish to pay for one hundred channels 
when due to lack of programming information, they seldom, if ever, watch 
programming on many of these channels. 

The concepts of interactive television, high definition television and 300 channel 
cable systems in consumer homes will not sell if they are not packaged, delivered 
and presented in a useable fashion to consumers. The problem is that TV 
programming is not being presented to consumers in a user friendly manner. 

Consumers are already being bombarded with programming options, numerous 
"free" cable channels, subscription cable channels and pay-per-view choices. Any 
further increase in TV entertainment choices, without a user friendly presentation 
and approach, will likely bewilder viewers with a mind-numbing array of choices. 

What is needed is an economical system which can present television programs 
through a user friendly interface which allows the consumer to easily select from 
among the many program choices. 

What is needed is a system that assists the consumer with his program selection. 
What is needed is a reprogrammable system for presenting program choices. 
What is needed is a system which can be remotely reprogrammed. 

What is needed is a system capable of handling hundreds of programs in different 

formats, be exnandab'-e fo* 
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|uture types of programming and be inexpensive. The present invention is 
addressed to fulfill these needs. 

SUMMARY OF INVENTION 

This invention is a reprogammable terminal for television program delivery 
systems which is capable of suggesting programs for viewing. Specifically, the 
present invention may be remotely reprogrammed and is capable of assisting a 
subscriber in selecting television programs by suggesting programs for viewing. 
This is a particularly useful invention for television program delivery systems with 
hundreds of channels of programming and a menu driven program selection 
system. 

Preferably the terminal is located at the television set top and is used with a 
television delivery system that includes a program control information signal which 
carries data and identifies the available program choices. The terminal includes 
means for receiving incoming signals, a processor, memory and means to generate 
menu screens for display on a TV or monitor. 

The terminal can be remotely reprogrammed using an incoming signal. Preferably a 
software interrupt followed by a memory location or software line number is 
transmitted via an incoming signal. This is followed by the new software 
programming which is written into memory at the set top terminal. Using this 
method, basic programming as well as menu formats, templates, logos, colors etc. 
may be changed. 

The terminal of the present invention can also help a subscriber in selecting 
programs by suggesting programs to the subscriber. The terminal suggests 
programs that the subscriber is most likely to watch. The terminal is capable of 
applying several methods of analysis and a variety of 
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informational sources to solve the problem of choosing a program that the 
subscriber is most likely to watch. For example, responsive and "intelligent" 
methods of analysis may be used with mood, personal profile, and historical 
program watched and network watched data. 

Responsive methods of analysis require a subscriber to respond to a variety of 
questions or select subjective adjectives from program driven menus. The terminal 
will pose the questions or lists of subjective entries using menus and the subscriber 
will respond using a user interface, usually an alpha-numeric remote control. For 
example, subscriber preferences in mood, type of program, category/genre, actor, 
year preference and standard rating can be selected from menus as search entries. 
These entries, or key words which correlate to the entries, will be used to search a 
program database consisting of abstracts of a multitude of programs. 

The search results in a list of programs which can be displayed to the user. 

Intelligent methods "learn" the subscribers viewing choices through analysis of 
historical data generally gathered by the terminal in a passive mode 



Through a series of analysis and weighing algorithms, the terminal is able to 
suggest groups of programs. A menu display of the suggested programs is offered 
to the subscriber. 

Within the suggested group of programs, the terminal can also prioritize the 
programs and determine each programs menu position. 

It is an object of the invention to provide a user friendly interface for subscribers to 
access television programs. 

It is an object of this invention to assist viewers in choosing programs. 
<Desc/Clms Page number 6> 



It is an object of this invention to allow subscribers to select a program from among 
hundreds of choices without a television viewing guide. 

It is an object of this invention to suggest program selections to viewers. 

It is an object of this invention to monitor subscriber viewing choices. 

It is an object of this invention to provide a system which can be reprogrammed. 

It is an object of this invention to provide a system which can be remotely 
reprogrammed. 

It is an object of this invention to provide a system which can handle many 
television programs and menu selection of programs. 

These and other objects and advantages of the invention will become obvious to 
those skilled in the art upon review of the following description, the attached 
drawings and appended claims. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagram of the primary components of the television delivery system. 

Figure 2 is an overview of the television delivery system operations. 

Figure 3 is a schematic of the operation of the primary components of the system. 

Figure 4 is a block diagram of the hardware components of the set top terminal. 

Figure 5a is a perspective front view of a set top terminal. 

Figure 5b is a perspective rear view of a set top terminal. 
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Figure 6 is a schematic of a Turbo card upgrade for a set top terminal. 

& 

Figure 7a is a drawing of a frame format for a program control information signal. 

Figure 7b is a drawing of a frame format for a polling response from the set top 
terminal. . 

Figure 8 is a drawing of the basic menus used in the present invention, including 
ten major menus represented by icons. 

Figure 9a is a drawing of storage for on-screen menu templates and other graphics 
files stored in graphics memory of the set top terminal. 

Figure 9b is a drawing showing the hierarchical storage of text in memory for the 
set top terminal. 

Figure 9c is a drawing of a flow chart showing the steps required for the 
microprocessor to retrieve, combine and display a menu. 

Figure 1 Oa and lOb are schematics of memory structures for reprogramming the set 
top terminal. 

Figure 1 la is a drawing of the main menu used for suggesting programs based on 
viewer responses. 

Figures 1 lb.lie.lid andlie are drawings of submenus used for suggesting programs 
based on user responses. 

Figures 12a and 12b are drawings of a broadcast television menu and submenu. 

Figures 12c, 12d and 12e are drawings of mood question menus. 

Figure 13a is a drawing of a method for selecting programs for display. 

Figure 13b is a drawing of a more detailed method for selecting programs for 
display. 
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Figure 14 is a drawing of a movie ordering/preview menu. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A Television Program Delivery System Description 
1 . Introduction 

Figure 1 shows the present invention as part of an expanded cable television 
program delivery system 200 that dramatically increases programming capacity 
using compressed transmission of television program signals. 



Developments in digital bandwidth compression technology now allow much 
greater throughput of television program signals over existing or slightly modified 
transmission media. 

The program delivery system 200 shown provides subscribers with a user friendly 
interface to operate and exploit a six-fold or more increase in current program 
delivery capability. 

Subscribers are able to access an expanded television program package and view 
selected programs through a menu-driven access scheme that allows each 
subscriber to select individual programs by sequencing a series of menus. 

The menus are sequenced by the subscriber using simple alpha-numeric and iconic 
character access or moving a cursor or highlight bar on the TV screen to access 
desired programs by simply pressing a single button, rather than recalling from 
memory and pressing the actual two or more digit numeric number assigned to a 
selection. Thus, with the press of a single button, the subscriber can advance from 
one menu to the next. In this fashion, the subscriber can sequence the menus and 
select a program from any given menu. The programs are grouped by category so 
that similar program offerings are found on the same menu. 

2. Major System Components 
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In its most basic form, the system uses a program delivery system 200 in 
conjunction with a conventional concatenated cable television system 210. The 
program delivery system 200 generally includes (i) at least one operations center 
202, where program packaging and control information are created and then 
assembled in the form of digital data, (ii) a digital compression system, where the 
digital data is compressed,combined/multiplexed, encoded, and mapped into digital 
signals for satellite transmission to the cable headend 208, and (iii) a set of in-home 
decompressors. The program delivery system 200 transports the digital signals to 
the cable headend 208 where the signals are transmitted through a concatenated 
cable television system 210. Within the cable headend 208. the received signals 
may be decoded, demultiplexed, managed by a local central distribution and 
switching mechanism, combined and then transmitted to the set top terminal 220 
located in each subscriber's home over the cable system 210. Although 
concatenated cable systems 210 are the most prevalent transmission media to the 
home, telephone lines, cellular networks, fiberoptics, Personal Communication 
Networks and similar technology for transmitting to the home can be used 
interchangeably with this program delivery system 200. 

The delivery system 200 has a reception region 207 with an in-home 
decompression capability. This capability is performed by a decompressor housed 
within a set top terminal 220 in each subscriber's home. The decompressor remains 
transparent from the subscriber's point of view and allows any of the compressed 
signals to be demultiplexed and individually extracted from the composite data 
stream and then individually decompressed upon selection by the subscriber. The 
decompressed video signals are converted 
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into analog signals for television display. Such analog signals include NTSC 
formatted signals for use by a standard television. Control signals are likewise 
extracted and decompressed and then either executed immediately or placed in 
local storage such as a RAM. Multiple sets of decompression hardware may be 
used to decompress video and control signals. The set top terminal 220 may then 
overlay or combine different signals to form the desired display on the subscriber's 
television. Graphics on video or picture-on-picture are examples of such a display. 

Although a single digital compression standard (e.g., MPEG) may be used for both 
the program delivery system 200 and the concatenated cable system 210, the 
compression technique used may differ between the two systems. When the 
compression standards differ between the two media, the signals received by the 
cable headend 208 must be decompressed before transmission from the headend 
208 to the set top terminals 220. Subsequently, the cable headend 208 must 
recompress and transmit the signals to the set top terminal 220, which would then 
decompress the signals using a specific decompression algorithm. 

The video signals and program control signals received by the set top terminal 220 
correspond to specific television programs and menu selections that each subscriber 
may access through a subscriber interface. The subscriber interface is a device with 
buttons located on the set top terminal 220 or on a portable remote control 900. In 
the preferred system embodiment, the subscriber interface is a combined alpha- 
character, numeric and iconic remote control device 900, which provides direct or 
menu-driven program access. The preferred subscriber interface also contains 
cursor movement and go buttons as well as alpha, 
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numeric and iconic buttons. This subscriber interface and menu arrangement 
enables the subscriber to sequence through menus by choosing from among several 
menu options that are displayed on the television screen. In addition, a user may 
bypass several menu screens and immediately choose a program by selecting the 
appropriate alphacharacter, numeric or iconic combinations on the subscriber 
interface. In the preferred embodiment, the set top terminal 220 generates the 
menus that are displayed on the television by creating arrays of particular menu 
templates, and the set top terminal 220 displays a specific menu or submenu option 
for each available video signal. 

3. Operations Center and Digital Compression 
System 

The operations center 202 performs two primary services, packaging television 
programs and generating the program control information signal. At the operations 
center 202, television programs are received from external program sources in both 
analog and digital form. Figure 2 shows an embodiment of the operations center 
receiving signals from various external sources 212. Examples of the external 
program sources are sporting events, children's programs, specialty channels, news 
or any other program source that can provide audio or visual signals. Once the 
programs are received from the external program sources, the operations center 202 
digitizes (and preferably compresses) any program signals received in analog form. 
The, operations center 202 may also maintain an internal storage of programs 



The internally stored programs may be in analog or digital form and stored on 
permanent or volatile memory sources, including magnetic tape or RAM. 
Subsequent to .receiving programming, the operations center 202 packages the 
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programs into the groups and categories which provide the optimal marketing of 
the programs to subscribers. For example, the operations center 202 may package 
the same programs into different categories and menus for weekday, prime-time 
viewing and Saturday afternoon viewing. Also, the operations center 202 packages 
the television programs in a manner that enables both the various menus to easily 
represent the programs and the subscribers to easily access the programs through 
the menus. 

The packaging of the digital signals is typically performed at the operations center 
202 by computer assisted packaging equipment (CAP). The CAP system normally 
includes at least one computer monitor, keyboard, mouse, and standard video 
editing equipment. A programmer packages the signals by entering certain 
information into the CAP. This information includes the date, time slot, and 
program category of the various programs. The programmer and the CAP utilize 
demographic data and ratings in performing the packaging tasks. After the 
programmer selects the various programs from a pool of available programs and 
inputs the requisite information, the programmer, with assistance from the CAP, 
can select the price and allocate transponder space for the various programs. After 
the process is complete, the CAP displays draft menus or program schedules that 
correspond to the entries of the programmer. The CAP may also graphically display 
allocation of transponder space. The programmer may edit the menus and 
transponder allocation several times until satisfied with the programming schedule. 
During the editing, the programmer may direct the exact location of any program 
name on a menu with simple commands to the CAP. 
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The packaging process also accounts for any groupings by satellite transponder 
which are necessary. The operations center 202 may send different groups of 
programs to different cable headends 208 and/or set top terminals 220. 

One way the operations center 202 may accomplish this task is to send different 
program packages to each transponder. Each transponder, or set of transponders, 
then relays a specific program package to specific cable headends 208 and/or set 
top terminals 220. The allocation of transponder space is an important task 
performed by the operations center 202. 

The operations center 202 may also "insert" directions for filling local available 
program time in the packaged signal to enable local cable and television companies 
to fill the program time with local advertising and/or local programming. 
Consequently, the local cable headends 208 are not constrained to show only 
program? transmitted from the operations cente- 202. New set top converters will 
incorporate bz.za digiia" ana analog cnsrujei: . Tnerefov tht cable neace^ _ 20' ma~ 



combine analog signals with the digital signals prior to transmitting the program 
signals to the set top terminals 220. 

After the CAP packages the programs, it creates a program control information 
signal to be delivered with the program package to the cable headend 208 and/or set 
top terminal 220. The program control information signal contains a description of 
the contents of the program package, commands to be sent to the cable headend 208 
and/or set top terminal 220, and other information relevant to the signal 
transmission. 

In addition to packaging the signal, the operations center 202 employs digital 
compression techniques to 
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increase existing satellite transponder capacity by at least a 4:1 ratio, resulting in a 
four-fold increase in program delivery capability. A number of digital compression 
algorithms currently exist which can achieve the resultant increase in capacity and 
improved signal quality desired for the system. 

The algorithms generally use one or more of three basic digital compression 
techniques: (1) within-frame (intraframe) compression, (2) frame-to-frame 
(interframe) compression, and (3) within carrier compression. Specifically, in the 
preferred embodiment, the MPEG 2 compression method is used. After digital 
compression, the signals are combined (multiplexed) and encoded. The combined 
signal is subsequently transmitted to various uplink sites 204. 

There may be a single uplink site 204 or multiple uplink sites (represented by 204', 
shown in phantom in Figure 1) for each operation center 202. The uplink sites 204 
may either be located in the same geographical place or may be located remotely 
from the operations center 202. 

Once the composite signal is transmitted to the uplink sites 204, the signal may be 
multiplexed with other signals, modulated, upconverted and amplified for 
transmission over satellite. Multiple cable headends 208 may receive such 
transmissions. 

In addition to multiple uplinks, the delivery system 200 may also contain multiple 
operations centers. The preferred method for using multiple operations centers is to 
designate one of the operations centers as a master operations center and to 
designate the remaining operations centers as slave operations centers. In this 
configuration, the master operations center coordinates various functions among the 
slave operations centers such as synchronization of 
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simultaneous transmissions and distributes the operations workload efficiently. 
4. Cable Headend 

After the operations center 202 has compressed and encoded the program signals 
and transmitted the signals to the satellite, the cable headend 208 receives and 
further processes the signals before they are relayed to each set top terminal 22C. 



Each cable headend site is generally equipped with multiple satellite receiver 
dishes. Each dish is capable of handling multiple transponder signals from a single 
satellite and sometimes from multiple satellites. 

As an intermediary between the set top terminals 220 and the operations center 202 
(or other remote site), the cable headend 208 performs two primary functions. First, 
the cable headend 208 acts as a distribution center, or signal processor, by relaying 
the program signal to the set top terminal 220 in each subscribers home. In 
addition, the cable headend 208 acts as a network controller 214 by receiving 
information from each set top terminal 220 and passing such information on to an 
information gathering site such as the operations center 202. 

Figure 3 shows an embodiment where the cable headend 208 and the subscribers 
home are linked by certain communications media 216. In this particular 
embodiment, analog signals, digitally compressed signals, other digital signals and 
up-stream/interactivity signals are sent and received over the media 216. The cable 
headend 208 provides such signaling capabilities in its dual roles as a signal 
processor 209 and network controller 214. 

As a signal processor 209, the cable headend 208 prepares the program signals that 
are received by the cable headend 208 for transmission to each set top terminal 220. 
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In the preferred system, the signal processor 209 re-routes or demultiplexes and 
recombines the signals and digital information received from the operations center 
202 and allocates different portions of the signal to different frequency ranges. 
Cable headends 208 which offer different subscribers different program offerings 
may allocate the program signals from the operations center 202 in various manners 
to accommodate different viewers. The signal processor 209 may also incorporate 
local programming and/or local advertisements into the program signal and forward 
the revised signal to the set top terminals 220. To accommodate this local 
programming availability, the signal processor 209 must combine the local signal in 
digital or analog form with the operations center program signals. If the local cable 
system uses a compression standard that is different than the one used by the 
operations center 202, the signal processor 209 must also decompress and 
recompress incoming signals so they may be properly formatted for transmission to 
the set top terminals 220. This process becomes less important as standards develop 
(i.e., MPEG 2). 

In addition, the signal processor 209 performs any necessary signal decryption 
and/or encryption. 

As a network controller 214, the cable headend 208 performs the system control 
functions for the system. The primary function of the network controller 214 is to 
manage the configuration of the set top terminals 220 and process signals received 
from the set top terminals 220. In the preferred embodiment, the network controller 
214 m onitors- among other things, automatic poll -back responses from the set top 
terminals 221 ren teiy i-^aiec a; eac: suoscriners 1 nome. Tnepoliii.r and 



automatic report-back cycle occurs frequently enough to allow the network 

ft 
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controller 214 to maintain accurate account and billing information as well as 
monitor authorized channel access. In the simplest embodiment, information to be 
sent to the network controller 214 will be stored in RAM within each subscriber's 
set top terminal 220 and will be retrieved only upon polling by the network 
controller 214. Retrieval may, for example, occur on a daily, weekly or monthly 
basis. The network controller 214 allows the system to maintain complete 
information on all programs watched using a particular set top terminal 220. 

The network controller 214 is also able to respond to the immediate needs of a set 
top terminal 220 by modifying a program control information signal received from 
the operations center 202. Therefore, the network controller 214 enables the 
delivery system to adapt to the specific requirements of individual set top terminals 
220 when the requirements cannot be provided to the operations center 202 in 
advance. In other words, the network controller 214 is able to perform "on the fly 
programming" changes. With this capability, the network controller 214 can handle 
sophisticated local programming needs such as, for example, interactive television 
services, split screen video, and selection of different foreign languages for the 
same video. In addition, the network controller 214 controls and monitors all 
compressors and decompressors in the system. 

The delivery system 200 and digital compression of the preferred embodiment 
provides a one-way path from the operations center 202 to the cable headend 208. 
Status and billing information is sent from the set top terminal 220 to the network 
controller 214 at the cable headend 208 and not directly to the operations center 
202. Thus, program monitoring and selection control will take place only at the 
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cable headend 208 by the local cable company and its decentralized network 
controllers 214 (i.e., decentralized relative to the operations center 202, which is 
central to the program delivery system 200). The local cable company will in turn 
be in communication with the operations center 202 or a regional control center 
(not shown) which accumulates return data from the set top terminal 220 for 
statistical or billing purposes. In alternative system embodiments, the operations 
center 202 and the statistical and billing sites are collocated. Further, telephone 
lines with modems are used to transfer information from the set top terminal 220 to 
the statistical and billing sites. 

5. Set Top Terminal 

The set top terminal 220 is the portion of the delivery system 200 that resides in the 
home of a subscriber. The set top terminal 220 is usually located above or below 
the subscriber's 1 television, but it may be placed anywhere in or near the 
subscriber's home as long as it is within the range of the subscriber's remote control 
device 900. In some aspects, the set top terminal 220 may resemble converter boxes 
already used by many cable systems. For instance, each set top terminal 220 may 
include a variety of error detection, decryption, and coding techniques such as anti- 
taping encoding. However, it will become apparent from the discussion below that 
the set top terminal 220 is able ic perform many functions thai an ordinary 



converter box cannot perform. 



The set top terminal 220 has a plurality of input and output ports to enable it to 
communicate with other local and remote devices. The set top terminal 220 has an 
input port that receives information from the cable headend 208. In addition, the 
unit has at least two output ports which provide 
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communications from the set top terminal 220 to a television and a VCR. Certain 
menu selections may cause the set top terminal 220 to send control signals directly 
to the VCR to automatically program or operate the VCR. Also, the set top terminal 
220 contains a phone jack which can be used for maintenance, trouble shooting, 
reprogramming and additional customer features. The set top terminal 220 may also 
contain stereo/audio output terminals and a satellite dish input port. 

Functionally, the set top terminal 220 is the last component in the delivery system 
chain. The set top terminal 220 receives compressed program and control signals 
from the cable headend 208 (or, in some cases, directly from the operations center 
202). After the set top terminal 220 receives the individually compressed program 
and control signals, the signals are demultiplexed, decompressed, converted to 
analog signals (if necessary) and either placed in local storage (from which the 
menu template may be created), executed immediately, or sent directly to the 
television screen. 

After processing certain signals received from the cable headend 208, the set top 
terminal 220 is able to store menu templates for creating menus that are displayed 
on a subscriber's television by using an array of menu templates. 

Before a menu can be constructed, menu templates must be created and sent to the 
set top terminal 220 for storage. A microprocessor uses the control signals received 
from the operations center 202 or cable head end 208 to generate the menu 
templates for storage. Each menu template may be stored in volatile memory in the 
set top terminal 220. When the set top terminal receives template information it 
demultiplexes the program control signals received from the 
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cable headend 208 into four primary parts: video, graphics, program logic and text. 
Each menu template represents a different portion of a whole menu, such as a menu 
background, television logo, cursor highlight overlay, or other miscellaneous 
components needed to build a menu. The menu templates may be deleted or altered 
using control signals received from the operations center 202 or cable headend 208. 

Once the menu templates have been stored in memory, the set top terminal 220 can 
generate the appropriate menus. 

In the preferred embodiment, the basic menu format information is stored in 
memory located within the set top terminal 220 so that the microprocessor may 
locallv access the information from the set top terminal instead of from ar. 
incoming signa^ The mic-cpro^esso" next generate? :ne appropriate meru^ ircrr. 



the menu templates and the other menu information stored in memory. The set top 
terminal 220 then displays specific menus on the subscriber's television screen that 
correspond to the inputs the subscriber selects. 

If the subscriber selects a specific program from a menu, the set top terminal 220 
determines on which channel the program is being shown, demultiplexes and 
extracts the single channel transmitted from the cable headend 208. The set top 
terminal 220 then decompresses the channel and, if necessary, converts the program 
signal to an analog NTSC signal to enable the subscriber to view the selected 
program. 

The set top terminal 220 can be equipped to decompress more than one program 
signal, but this would unnecessarily add to the cost of the unit since a subscriber 
will generally only view one program at a time. However, two or three 
decompressors may be desirable to provide picture-on- 
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picture capability, control signal decompression, enhanced channel switching or 
like features. 

In addition to menu information, the set top terminal 220 may also store text 
transmitted from the cable headend 208 or the operations center 202. The text may 
inform the subscriber about upcoming events, billing and account status, new 
subscriptions, or other relevant information. The text will be stored in an 
appropriate memory location depending on the frequency and the duration of the 
use of the textual message. 

Also, optional upgrades are available to enhance the performance of a subscriber's 
set top terminal 220. These upgrades may consist of a cartridge or computer card 
(not shown) that is inserted into an expansion slot in the set top terminal 220 or 
may consist of a feature offered by the cable headend 208 or operations center 202 
to which the user may subscribe. Available upgrades may include on line data base 
services, interactive multi-media services, access to digital radio channels, and 
other services. 

In the simplest embodiment, available converter boxes such' as those manufactured 
by General Instruments or Scientific Atlanta, may be modified and upgraded to 
perform the functions of a set top terminal 220. The preferred upgrade is a circuit 
card with a microprocessor which is electronically connected to or inserted into the 
converter box. 

6. Remote Control Device 

The primary conduit for communication between the subscriber and the set top 
terminal 220 is through the subscriber interface, preferably a remote control device 
900. 

Through this interface, the subscriber may select desired programming through the 
system's menu-driven scheme or 
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by directly accessing a specific channel by entering the actual channel number. 
Using the interface, the subscriber can navigate through a series of informative 
program selection menus. By using menu-driven, iconic or alpha-character access, 
the subscriber can access desired programs by simply pressing a single button 
rather than recalling from memory and pressing the actual channel number to make 
a selection. 

The subscriber can access regular broadcast and basic cable television stations by 
using either the numeric keys on the remote control 900 (pressing the 
corresponding channel number), or one of the menu icon selection options. 

In addition to enabling the subscriber to easily interact with the cable system 200, 
the physical characteristics of the subscriber interface 900 should also add to the 
user friendliness of the system. The remote control 900 should easily fit in the palm 
of the user's hand. The buttons of the preferred remote control 900 contain pictorial 
symbols that are easily identifiable by the subscriber. Also, buttons that perform 
similar functions may be color coordinated and consist of distinguishing textures to 
increase the user friendliness of the system. 

7. Menu-Driven Program Selection 

The menu-driven scheme provides the subscriber with one-step access to all major 
menus, ranging from hit movies to sport specials to specialty programs. From any 
of the major menus, the subscriber can in turn access submenus and minor menus 
by cursor or alpha-character access. 

There are two different types of menus utilized by the preferred embodiment, the 
Program Selection menus and the During Program menus. The first series of 
menus. 

Program Selection menus, consists of an Introductory, a Home, Major menus, and 
Submenus. The second series of 
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menus, During Program menus, consists of two primary types, Hidden menus and 
the Program Overlay menus. 

Immediately after the subscriber turns on the set top terminal 220, the Introductory 
menu welcomes the subscriber to the system. The Introductory menu may display 
important announcements from the local cable franchise, advertisements from the 
cable provider, or other types of messages. In addition, the Introductory menu can 
inform the subscriber if the cable headend 208 has sent a personal message to the 
subscriber's particular set top terminal 220. 

After the Introductory menu has been displayed the subscriber may advance to the 
next level of menus, namely the Home menu. In the preferred embodiment, after a 
certain period of time, the cable system will advance the subscriber by default to 
the Home menu. From the Home menu, the subscriber is able to access all of the 
programming options. The subscriber may either select a program directly by 
entering the appropriate channel number from the remote control 900, or the 
subscriber may sequence through incremental levels of menu options start in 2 from 
the rior'it men., 7Tie Home menu hzu categories thz. correspond to the firs: ie-e. 



of menus called Major menus. 

If the subscriber chooses to . sequence through subsequent menus, the subscriber 
will be forwarded to the Major menu that corresponds to the chosen category from 
the Home menu. The Major menus further refine a subscriber's search and help 
guide the subscriber to the selection of his choice. 

From the Major menus, the subscriber may access several submenus. From each 
submenu, the subscriber may access other submenus until the subscriber finds a 
desired television program. Similar to the Major menu, each 
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successive level of Submenus further refines the subscriber's search. The system 
also enables the subscriber to skip certain menus or submenus and directly access a 
specific menu or television program by entering the appropriate commands on the 
remote control 900. 

The During program menus (including Hidden Menus and Program Overlay 
Menus) are displayed by the set top terminal 220 only after the subscriber has 
selected a television program. In order to avoid disturbing the subscriber, the set top 
terminal 220 does not display the Hidden Menus until the subscriber selects the 
appropriate option to display a Hidden Menu. The Hidden Menus contain options 
that are relevant to the program selected by the viewer. For example, a Hidden 
Menu may contain options that enable a subscriber to enter an interactive mode or 
escape from the selected program. 

Program Overlay Menus are similar to Hidden Menus because they occur during a 
program and are related to the program being viewed. However, the Program 
Overlay Menus are displayed concurrently with the program selected by the 
subscriber. Most Program Overlay Menus are small enough on the screen to allow 
the subscriber to continue viewing the selected program comfortably. 

B. Detailed Set Top Terminal Description 

The set top terminal 220 receives and manipulates signals from the cable headend 
208. The set top terminal 220 is equipped with local computer memory and the 
capability of interpreting the digitally compressed signal to produce menus for the 
subscriber. The remote control 900 communicates the subscriber's selections to the 
set top terminal 220. The subscriber's selections are generally based 
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upon menus or other prompts displayed on the television screen. 

It is preferred that the signal reaches the subscriber's home in a compressed format 
and is decompressed prior to viewing. Included in the delivered program signal is 
information that enables equipment at the subscriber's home to display menus for 
choosing particular programs. 

Depending on the particular embodiment, the television program signal may arrive 
at the subscriber's home through one or more connections such as coaxial cables, 
fiber cables, twisted pairs, cellular telephone connections, or personal 



communications network (PCN) hookups. 



The program control information signal is generated by the operations center 202 
and provides the network controller 214 with data on the scheduling and 
description of programs. In an alternate configuration, this data is sent directly to 
the set top terminal 220 for display to the subscriber. In the preferred embodiment, 
the program control information signal is stored and modified by the network 
controller 214 and sent to the set top terminal 220 in the form of a set top terminal 
control information stream (STTCIS). The set top terminal 220 integrates either the 
program control information signal or the STTCIS with data stored in the memory 
of the set top terminal 220 to generate on-screen menus that assist the subscriber in 
choosing programs for display. 

The types of information that can be sent using the program control signal include: 
number of program categories, names of program categories, what channels are 
assigned to a specific category (such as specialty channels), names of channels, 
names of programs on each channel, program start times, length of programs, 
description of 
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programs, menu assignment for each program, pricing, whether there is a sample 
video clip for advertisement for the program, and any other program, menu or 
product information. 

With a minimal amount of information being communicated to the set top terminal 
220 on a regular basis, the set top terminal 220 is able to determine the proper menu 
location for each program and the proper time and channel to activate for the 
subscriber after a menu selection. 

The program control information signal and STTCIS can be formatted in a variety 
of ways and the on-screen menus can be produced using many different methods. 
For instance, if the program control information signal carries no menu format 
information, the menu format for creating the menus can be fixed in ROM at the set 
top terminal 220. In the preferred embodiment, the menu format information is 
stored at the set top terminal 220 in a temporary memory device such as a RAM or 
EPROM. New menu format information is sent via the program control information 
signal or the STTCIS to the set top terminals 200 whenever a change to a menu 
format is desired. 

In the simplest embodiment, the menu formats remain fixed and only the text 
changes. In this way the program control information signal can be limited to 
primarily text and a text generator can be employed in the set top terminal 220. 
Another simple embodiment uses a separate channel full-time (large bandwidth) 
just for the menu information. 

Live video signals may be used in windows of certain menus. These video signals 
can be transmitted using the program control information signal or STTCIS, or can 
be taken off channels being transmitted simultaneously with the menu display. 
Video for menus, promos or demos may be 
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sent to the set top terminal 220 in several formats, including (1) on a dedicated 
channel, (2) on a regular program channel and scaled to size, or (3) along with the 
program control information signal. However, in the preferred embodiment, a large 
number of short promos or demo video is sent using a split screen technique on a 
dedicated channel. A multiple window technique may be used with the menus to 
display a description of a program and one or more video frames that assist the 
subscriber in selecting the program. 

Figure 4 shows the basic hardware components of the set top terminal 220. The set 
top terminal 220 has a tuner 603, digital demodulator 606, decryptor 600, and 
demultiplexers 609, 616 as well as audio equipment 612 and a remote control 
interface 626 for receiving and processing signals from the remote control unit 900. 
An optional modem 627 allows communication between a microprocessor 602 and 
the cable headend 208. An NTSC encoder 625 provides a standardNTSC video 
output. 

The microprocessor 602 is capable of executing program instructions stored in 
memory. These instructions allow a user to access various menus by making 
selections on the remote control 900. 

The manner in which the video is decompressed and the menus are generated from 
the program control information signal or STTCIS varies depending on the specific 
embodiment of the invention. Video decompressors 618 and 622 may be used if the 
video is compressed. The program control information signal may be demultiplexed 
into its component parts, and a video decompressor 618, graphic decompressor, text 
generator and video combiner 624 may be used to assist in creating the menus. 
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In addition to the menu format information that is stored in graphics memory, the 
set top terminal 220 also stores data tracking those programs that have been 
selected for viewing. By gathering this data, the set top terminal 220 can maintain 
an accurate record of all programs accessed/watched by storing the data in 
EEPROM or RAM. Subsequently, this data can be transmitted to the cable headend 
208, where it can be used in carrying out network control and monitoring functions. 
Such data transmissions between the set top terminal 220 and cable headend 208 
can be accomplished, for example, through upstream transmission over the cable 
network or over telephone lines through the use of telephone modems. Where 
upstream transmission over the cable network is used, the set top terminals 220 can 
complete data transmissions on a scheduled (e.g., using a polling response or status 
report to respond to polling requests sent from the cable headend 208) or as-needed 
(e.g., using a random access technique) basis. 

Figure 5a shows the front panel of the set top terminal 220, which includes an 
infrared sensor 630 and a series of LED displays 640. The LED displays 640 may 
indicate with an icon or a letter (e. g. A-K) the major menu currently selected by 
the set top terminal 220 or the channels selected directly by a user, or menu channel 
selections (e.g., from 1 to 50). Further displays may include current channel, time, 
volume level, sleep time, parental lock ( security), account balance, use of a 



hardware upgrade, second channel being recorded by VCR, use of the Level D 
music hardware upgrade in a separate room, and any other displays useful to a 
subscriber to indicate the current status of the set top 
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terminal 220. The LEDs 640 may also provide an indication of the digital audio 
channel currently tuned. 

The set top terminal 220 includes a flapped opening 635 on its front that allows the 
insertion of a magnetic cartridge (or similar portable storage device, including 
optical disk, ROM, EPROM, etc. not shown). This cartridge opening 635 allows the 
set top terminal 220 to be upgraded or reprogrammed locally with the use of a 
magnetic tape cartridge. 

On the top or cover of the set top terminal 220 are located pushbutton controls 645. 
Any function that can be performed on the remote 900 may also be performed at 
the set top terminal 220 using the duplicative pushbutton controls 645. 

Figure 5b shows the back of the set top terminal 220, which includes a pair of 
output terminals 650, pair of input terminals 652, pair of stereo/audio output 
terminals 654, satellite dish input port 656, telephone jack 658 and an RS- 422 port 
660. In addition, an upgrade port 662 and a cover plate 664 are held in place by a 
series of sheet metal screws. 

One of the output terminals 650 is for a television and the other is for a VCR. The 
set top terminal 220 is equipped to handle incoming signals on one or two cables 
using the input terminals 652. The phone jack 658 and an RS-232 or RS- 422 port 
660 are provided for maintenance, trouble shooting, reprogramming and additional 
customer features. In alternate embodiments, the telephone jack 658 may be used as 
the primary mode of communication between the cable headend 208 and the set top 
terminal 220. This connection is possible through the local telephone, cellular 
telephone or a personal communications network (PCN). 
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The basic programming of each set top terminal 220 is located on ROM within the 
set top terminal 220. Random access memory, the magnetic cartridge capability, 
and the expansion card slot 635 each allow upgrades and changes to be easily made 
to the set top terminal 220. 

In the preferred embodiment, the set top terminal 220 includes a hardware upgrade 
port 662, in addition to expansion card slots. The hardware upgrade port 662 
accommodates a four- wire (or more) connection for: (1) error corrected, decrypted 
data output of the set top terminal 220, (2) a control interface, (3) decompressed 
video output, and (4) a video input port. In the preferred embodiment, multiple 
wires are used to perform each of the four functions. The four sets of wires are 
combined in a single cable with a single multipin connector. 

in tne nreferrc: em do aimers, multipin connections mav be used for the irukiwre 



cable. The multipin connection 662 may range from DB9 to DB25. A variety of 
small computer systems interface (SCSI) ports may also be provided. Alternatively, 
four or more ports may be provided instead of the single port depicted. 

Another port 662 is used to attach the various hardware upgrades described below 
to a set top terminal 220. The preferred embodiment has a number of hardware 
upgrades available for use with a set top terminal 220 5 including: (1) a Level A 
interactive unit, (2) a Level B interactive unit, (3) a Level C interactive unit with 
compact disc capability, (4) a Level D digital radio tuner for separate room use, and 
(5) a Level E information download unit. Each of these upgrades may be connected 
to the set top terminal 220 unit through the upgrade port 662 described earlier. The 
same four wires in a single cable described earlier may be used. 
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Existing set top converter boxes such as those made by Scientific Atlanta or 
General Instruments are presently unequipped to handle the. menu selection system 
of the present invention. Thus, hardware modifications are necessary in order to use 
the menu selection system with existing set top converter technology. 

A Turbo Card addition to a set top converter is depicted in Figure 6. The Turbo 
Card 700 shown provides the additional functionality needed to utilize the menu 
system with existing set top converter technology. The primary functions the Turbo 
Card 700 adds to the set top converter are the interpreting of program control 
information signals, generating of menus, sequencing of menus, and, ultimately, the 
ability of the viewer to select a channel through the menu system without entering 
any channel identifying information. 

The turbo card also provides a method for a remote location, such as the cable 
headend 208, to receive information on programs watched and control the operation 
of the set top converter and Turbo Card 700. The programs watched information 
and control commands may be passed from the cable headend 208 to the Turbo 
Card 700 using telephone lines. 

The primary components of the Turbo Card 700 are a PC chip CPU 702, a VGA 
graphic controller 704, a video combiner 706, logic circuitry 708,NTSC encoder 
710, a receiver 712, demodulator 714, and a dialer 716. The Turbo Card 700 
operates by receiving the program control information signal from the cable 
headend 208 through the coaxial cable. The logic circuitry 708 of the Turbo Card 
700 receives data, infrared commands, and synchronization signals from the set top 
converter. Menu selections made by the viewer on the remote control 900 are 
received by the set 
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top converter's IR equipment and passed through to the Turbo Card 700. The Turbo 
Card 700 interprets the IR signal and determines the program (or menu) the viewer 
has selected. The Turbo Card 700 modifies the IR command to send the program 
selection information to the set top converter 221. The modified IR command 

contains the channel information needed by the set top converter. Using the ohone 



line and dialer 716, the Turbo Card 700 is able to transmit program 
information to the cable headend 208. 



In the preferred embodiment, program access information is stored at each set top 
terminal 220 until it is polled by the network controller 214 using a polling request 
message format as shown in Figure 7a. This frame format 920 consists of six fields 
namely: (1) a leading flag 922 at the beginning of the message, (2) an address field' 
924, (3) a subscriber region designation 926, (4) a set top terminal identifier 928 
that includes a polling command/response (or P/F) bit 930, (5) an information field 
932, and (6) a trailing flag 934 at the end of the message. Figure 7b shows a 
response frame format 920' (similar to the frame format 920 end, therefore, 
commonly numbered with the frame depicted in Figure 7a, but with the prime 
indicator added for clarity) for information communicated by the set top terminal 
220 to the network controller 214 in response to the polling request of Figure 7a. 

The eight-bit flag sequence 922 that appears at the beginning and end of a frame is 
used to establish and maintain synchronization. Such a sequence typically consists 
of a "01 1111 10" bit-stream. The address field 924 designates a 4-bit address for a 
given set top terminal 220. 

The subscriber region designation 926 is a 4-bit field that 
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indicates the geographical region in which the subscriber's set top terminal 220 is 
housed. The set top terminal identifier 928 is a 16-bit field that uniquely identifies 
each set top terminal 220 with a 15-bit designation followed by an appended P/F bit 
930. Although field size is provided by this example, a variety of sizes can be used 
with the present invention. 

The P/F bit 930 is used to command a polling response from the set top terminal 
220 addressed, as described below. 

The response frame format 920' also provides a variablelength information field 
932' for other data transmissions, such as information on system updates. The frame 
format 920' ends with an 8-bit flag (or trailing flag) 934' that is identical in format 
to the leading flag 922', as set forth above. 

Other frame formats (e.g.. MPEG) will be apparent to one skilled in the art and can 
be easily adapted for use with the system. 

As summarized above, images or programs may be selected for display by 
sequencing through a series of menus. 

Figure 8 is an example of one possible structure for a series of menus. Generally, 
the sequence of menus is structured with an introductory menu, a home menu, 
various major menus and a multitude of submenus. The submenus can include 
promo menus and during program menus. For example, at the home menu portion 
of the sequence of menus and corresponding software routines, a subscriber may 
select one of the major menus and start a sequence of menu displays. 
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select button on remote control 900. 



At any time during the menu sequence, the subscriber may depress a major menu 
button to move into another series 
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of menus. In this way, a subscriber may move from major menu to major menu. 

The various software subroutines executed by the microprocessor 602 allow a 
subscriber to sequence the menus, navigating through the various menus of the 
present invention. A subscriber may sequence back through menus or return to the 
home menu with a single touch of the home menu button on remote 900. 

An introductory menu screen 1000 automatically appears upon power-up and 
initialization of the set top terminal 220. From this introductory menu screen 1000, 
the set top terminal software will normally advance the subscriber to the home 
menu screen 1010. The home menu 1010 is the basic menu that the subscriber will 
return to in order to make the first level of viewing decisions. When the set top 
terminal software is displaying the home menu 1010, the subscriber is able to 
access any television programming option. The software allows programming 
options to be entered through cursor movement on the screen and directly by button 
selection on the remote control 900. 

In the normal progression through the menu screens, the software will forward the 
subscriber to a major menu screen 1020 in response to the subscriber's remote 
control 900 selection or highlighted cursor selection from the home menu screen 
1010. The selections displayed on the home menu 1010 are for large categories of 
programming options. 

Following the major menu 1020, the subscriber may navigate through one or more 
submenu screens 1050 from which the subscriber may choose one particular 
program for viewing. For most programming selections, the user will proceed from 
the home menu 1010 to a major menu 1020 and then to one or more submenus 
1050. However, for 
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certain programming options or functions of the set top terminal 220, the user may 
skip one or more menus in the sequence. 

The During Program Menus 1200 are submenus enabled by the set top terminal 
software only after the subscriber has selected a television program. These menus 
provide the subscriber with additional functionality and/or additional information 
while viewing a selected program. The During Program Menus 1200 sequence can 
be further subdivided into at least two types of menus, Hidden Menus 1380 and 
Program Overlay Menus 1390. 

To avoid disturbing a subscriber during viewing of a program, the Hidden Menus 
1380 are not shown to the subscriber but instead "reside 11 at the set top terminal 220 
microprocessor 602. The microprocessor 602 awaits a button entry either from the 
remote control 900 or set top terminal 220. buttons before executing or displaying 



any Hidden Menu 1380 options. The set top terminal software provides the 
subscriber with additional functions such as entering an interactive mode or 
escaping from a selected program through use of Hidden Menus 1380. 

Program Overlay Menus 1390 are similar to Hidden Menus 1380. However, the 
Program Overlay Menus 1390 are overlayed onto portions of the displayed video 
and not hidden. The software for the Program Overlay Menus 1390 allows the 
subscriber to continue to watch the selected television program with audio but 
places graphical information on a portion of the television screen. Most Program 
Overlay Menus 1390 are graphically generated to cover small portions of video. 
Some Overlays 1390 which are by their nature more important than the program 
being viewed will overlay onto greater portions of the video. 
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Examples of types of overlay menus 1390 include Notification Menus 1392 and 
Confirmation Menus 1394. In the preferred embodiment, the software for the 
Program Overlay Menus 1390 controls the reduction or scales down the (entire) 
programs video and redirects the video to a portion of the screen. 

Submenus provide the cost of viewing the program and the program's length in 
hours and minutes. From the submenus, the subscriber is given at least three 
options: (1) to purchase a program, (2) to return to the previous menu, and (3) to 
press "go" and return to regular TV. The subscriber may also be given other options 
such as previewing the program. 

Using an on-screen menu approach to program selection, there is nearly an 
unlimited number of menus that can be shown to the subscriber. The memory 
capability of the set top terminal 220 and the quantity of information that is sent 
using the program control information signal are the only limits on the number of 
menus and amount of information that can be displayed to the subscriber. The 
approach of using a series of menus in a simple tree sequence is both easy for the 
subscriber to use and simply implemented by the set top terminal 220 and remote 
control device 900 with cursor movement. A user interface software programmer 
will find many obvious variations from the preferred embodiment described. 

The set top terminal 220 generates and creates menus using, in part, information 
stored in its graphics memory. A background graphics file 800 will store menu 
backgrounds and a logo graphics file will store any necessary logos. A menu 
display and cursor graphics file will store menu display blocks and cursor highlight 
overlays as well as any other 
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miscellaneous files needed to build the menus. Using this method of storing menus, 
the menus can be changed by reprogramming the graphics memory of the set top 
terminal 220 through instructions from either the network controller 214 or 
operations center 202. 

The microprocessor 602 performs the steps required to create a menu using stored 
information. The microprocessor 602 fetches a background file, logo file, menu 
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long-term, mtermediateterm, or short-term storage depending on where the text is 
stored. Using a video combiner (or like device), the stored information is combined 
with video and the entire image is sent to the television screen for display. 

In the preferred embodiment, a graphics controller is used to assist the set top 
terminal 220 in generating menus. 

Menu generation by the set top terminal 220 begins with the building of a major 
menu screen, which includes background graphics for that major menu. The 
background graphics may include an upper sash across the top of the screen and a 
lower sash across the bottom of the screen. The background graphics may be 
generated from the background graphics file 800 in the memory files of the 
graphics memory (preferably EEPROM). In addition, logo graphics may be 
generated. 

Such graphics typically include an icon window, a cable company logo, a channel 
company logo, and two "go" buttons. 

Preferably, the text for each major menu is generated separately by a text generator 
in the set top terminal 220. 

Those portions of the text that generally remain the same for a period of weeks or 
months may be stored in EEPROM or other local storage. Text which changes on a 
regular basis, such as the movie titles (or other program selections), is 
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transmitted to the set top terminal 220 by either the operations center 202 or the 
network controller 214 of the cable headend 208. In this manner, the cable headend 
208 may change the program selections available on any major menu 1020 by 
modifying the program control information signal sent by the operations center 202 
and transmitting any changes using the STTCIS. 

Day, date and time information are added to each major menu. This information is 
sent from the operations center 202, the cable headend 208 (signal processor 209 or 
network controller 214), the uplink site, or generated by the set top terminal 220 
internally. 

The creation and display of program description submenus is performed by the set 
top terminal 220 in a manner similar to that described above. Each submenu may be 
created in parts and combined before being sent to the television screen. Preferably, 
background graphics and upper and lower sashes are used. Likewise, a video 
window and half-strip window can be generated from information in storage on the 
EEPROM. 

In addition to graphics and text, some submenus include windows that show video. 
Such video may be still or moving pictures. Still pictures may be stored in a 
compressed format (such as JPEG) at the set top terminal 220. Video stills may be 
transmitted by the operations center 202 through the program control information 
signal from time to time. 

Moving video picture is obtained directly from a current video feed as describee 



above. Depending on video window size, this may require manipulation of the 
video signal, including scaling down the size of the video and redirecting the video 
to the portion of the menu screen 
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which is within the video window of the menu. Alternatively, the video may be 
obtained from a split screen channel. Such a method involves the use of split screen 
video techniques to send multiple video clips on a single channel at a given time 
The set top terminal 220 would scale the picture, if necessary, and redirect it to the 
correct position on the screen using known scaling and positioning techniques 
Additional circuitry may be required in the set top terminal 220 to perform 
adequate scaling and repositioning. 

To avoid the need for redirecting video into the portion of the screen which houses 
the video wmdow, masking and menu graphics may be used to cover the portions 
of the channel video that are not needed. This masking technique allows the split 
screen video to remain in the same portion of the screen that it is transmitted by the 
operations center 202. The masking is then adjusted to cover the undesired portions 
of the screen. These masks are stored in the background graphics file similarly to 
other background files for menus. 

The split screen video technique may also be used for promoting television 
programming. Since a great number of short video clips may be sent continuously 
full or partial screen promotionals (or informationals) may be provided to the 
subscriber. With this large quantity of promotional video, the subscriber is given 
the opportunity to "graze" through new movie or television programming 
selections. The subscriber simply grazes from promotional video to promotional 
video until the desired television program is discovered. 

C Program Control Information Signal 

Throughout the present application, the term "program control information" is 
being used to indicate 
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control information coming from the cable head end 208 to the set top terminal 220 
whether it is sent directly from the Operations Center 202, processed by the 
network controller 214 and then forwarded to the set top box, or transmitted over 
telephone lines. 

The program control information signal generated by the Operations Center 202 
provides data on the scheduling and description of programs to the network 
controller 214 or, in an alternate configuration, directly to the set top terminal 220 
for display to the subscriber. In the preferred embodiment, the program control 
information signal is stored and modified by the network controller 214 and sent to 
SiS?** te™ 1 ™ 1 1 20 in the f orm of a set top terminal control information stream 
i!i configuration is required to accommodate differences in individual 

cable systems and possible differences in set top terminal devices. 

The set top terminal 220 integrates either the program control information signal or 
me set irr termina contrc informatir- stream tcgethe- - :th data stored ir tne 



memory of the set top terminal 220, to generate on-screen displays for assisting the 
subscriber in choosing programs. 

The goal of the menu driven program selection system 200 is to allow the 
subscriber to choose a program by touring through a series of menus, organized 
generally as depicted in Figure 8. utilizing the remote control 900 for cursor 
movement. The final choice in the series of menus will identify one particular 
channel and one time for activation of that channel. Armed with a channel and 
activation time the set top terminal 220 can display the selected program on the 
television for the viewer. To achieve this goal a simple embodiment assigns an 
intelligent alpha-numeric code to each program. This alpha-numeric code identifies 
the 

<Desc/Clms Page number 41> 

category of the program, the menu in which the program should be displayed, its 
transmission time(s), and the position on the menu that the program should be 
displayed. 

In this simple embodiment, the program control information, including menu codes, 
is sent continuously from the Operations Center 202 to the network controller 214. 
and ultimately to the set top terminal 220. For example, four hours worth of 
programming information can be sent via the program control information signal 
continuously as shown in Table A. 

Table A shows the basic programming information that may be sent to the set top 
terminal 220. The program descriptions shown are coded abbreviations. For 
example, C for comedy. N for news, S for sports, A for cartoons, and Tx for text. If 
there is a textual description for a program, such as a movie, the description may be 
given following that program's coded description or may be communicated 
following the four hours 1 worth of programming information. . 

As is shown in the coded listing, program descriptions for programs greater than a 
half hour in length need not be repeated (each half hour). The video description 
code informs the set top terminal 220 of whether there is still or live video available 
to advertise the program. 

For example, a sporting program may be assigned a code of B35-010194-1600- 
3.25-Michigan St. vs. USC. The letter B would assign the program to category B, 
sports. The second alpha-numeric character number 3 would assign the program to 
the third menu of the sports category. The third character of the code, number 5, 
assigns the program to the fifth program slot on the third menu. The next six 
characters.0 1/0 1/94, represent the date. The following four characters, 1600 
represent the start time which is followed 
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by the length of the program and the program name. This entry represents a sports 
show, a college football game, which will be aired at 4:OOPM on New Years day 
1994. 



TABLE A 12 PM 



EMI42.1 



<tb> 

<tb> *Program <SEP> name <SEP> -Program <SEP> *Menu <SEP> code <SEP> 

*Description 

<tb> Cheers <SEP> E24 

<tb> Terminator <SEP> 2.0 <SEP> A3 3 

<tb> 3 <SEP> PrimeTime <SEP> 1.0 <SEP> D14 

<tb> FootballB24 

<tb> Special 

<tb> 

12:30 PM 
EMI42.2 

<tb> 

<tb> name <SEP> *Program <SEP> length <SEP> *Menu <SEP> code <SEP> 
'Description <SEP> *Video <SEP> - <SEP> 

<tb> 1 <SEP> Simpsons <SEP> .5 <SEP> El 4 <SEP> & <SEP> C13 <SEP> C 
<SEP> S 

<tb> 4 <SEP> Football <SEP> Game <SEP> 3.0 <SEP> B13 <SEP> S <SEP> N 
<tb> 

In the 12:30 Channel 1 entry of Table A, two menu codes are shown. By allowing 
two menu codes, programs that may fit under two different category descriptions 
may be shown in both menus to the subscriber. With this minimal amount of 
information being communicated to the set top terminal 220 on a regular basis, the 
terminal is able to determine the proper menu location for each program and the 
proper time and channel to activate for the subscriber after his menu selection. 

Table B shows an example Events Table that may be downloaded to a set top 
terminal 220 using the Event. Dat file which contains information about events and 
pricing. As shown in the table, the three columns of the Events Table identify the 
field number, the field itself and the type of information downloaded in the Event. 
Dat file. The first column contains the field numbers 1 through 1 1 . The middle 
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column contains the corresponding field parameters, including the event type, event 
ID, global channel ID, price, start time, end time, start date, end date, P- icon, name 
and description. The third column contains corresponding field type information. 
Field type information typically consists of an unsigned integer; hours, minutes and 
seconds; months, day and year; and ASCII character identifier. 

TABLE B 
EMI43.1 

<tb> 

<tb> Field <SEP> Field <SEP> Type <SEP> 

<tb> 1 <SEP> Event <SEP> Type <SEP> Unsigned <SEP> Int 

<tb> 1 <SEP> = <SEP> YCTV <SEP> 

'tb> 2 <SEP> = <SEP> Pay-Per-View 

<tc .' <5E T - -- <SEP> Reg <SE? T 



<tb> 2 <SEP> Event <SEP> ID <SEP> Unsigned <SEP> int 

<tb> 3 <SEP> Global <SEP> Channel <SEP> ID <SEP> Unsigned <SEP> Int 

<tb> 4 <SEP> Price <SEP> (in <SEP> Cents) <SEP> Unsigned <SEP> Int 

<tb> 5 <SEP> Start <SEP> Time <SEP> HH:MM:SS 

<tb> 6 <SEP> End <SEP> Time <SEP> HH:MM:SS <SEP> 

<tb> 7 <SEP> Start <SEP> Date <SEP> MM/DD/YY <SEP> 

<tb> 8 <SEP> End <SEP> Date <SEP> MM/DD/YY <SEP> 

<tb> 9 <SEP> P-Icon <SEP> ASCIIZ <SEP> 

<tb> 10 <SEP> Name <SEP> ASCIIZ 

<tb> 1 1 <SEP> Description <SEP> ASCIIZ 

<tb> 

Table C shows an example Event. Dat data file. In particular, Table C shows two 
data streams corresponding to two event types. The first data stream identifies 
aYCTVTM event in the first field. The second field designates the event ID, which 
is 1234 in this example. The third field includes the global channel ID number two. 
The fourth field indicates the cost of 50 cents for this event. The fifth and sixth 
fields indicate the respective start and end times of 3: 00 AM to 3: 00 PM, 
respectively. The seventh and eighth fields show the corresponding start and end 
dates, designated as 8/25/93 and 8/27/93, respectively. Field nine indicates the P- 
icon set to PBS. PCX graphics file. Finally, fields ten and 
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eleven indicate the name and description of the events selected, which in this case 
are Sesame StreetTm andBarneyTM. The second data stream in the Event. Dat 
example shown in Table C includes analogous information for Terminator IVTM. 
which is designated in field one as a payper-view event. 

TABLE C Event.Dat Example 
EMI44.1 

<tb> 

<tb> l , 1234 , 2 , 50 , 03:00:00 , 15:00:00 , 08/25/93 , 08/27/93 , pbs.pcx f Sesame <SEP> 
Street 

<tb> Bamey f s <SEP> Sesame <SEP> Street <SEP> and <SEP> Barney <SEP> 
Abstract 

<tb> 2 f 1234 f 2 , 50'20: <SEP> 00:00 , 22:00:00 t 08/25/93 , 08/25/93 , 14.pcxTerminator 
<SEP> 4 <SEP> Terminator <SEP> 4 

<tb> Abstract— — 

<tb> 

The program control information signal and STTCIS can be formatted in a variety 
of ways and the on-screen menus can be produced in many different ways. For 
instanc e, if the program control information signal carries no menu format 
information, the menu format for creating the menus can be fixed in ROM at the set 
top terminal. This method allows the program control information signal to carry 
less information but has the least flexibility since the menu formats can not be 
chang&d without physically swapping the ROM. 

In the preferred embodiment, the menu format information is stored at the set top 

terminal 2?/' in temporary memory either in a RAM, FLASH ROM. EEPROM o: 



EPROM. This configuration provides the desired flexibility in the menu format 
while still limiting the amount of information needed to be communicated via the 
program control information signal. New menu format information can be sent via 
the program control information signal or the STTCIS to the set top terminals 220 
each time there is a change to a menu. 
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Program access information for each program watched is stored at the set top 
terminal 220 until it is polled by the network controller 214 for information 
retrieval using the program control information signal or STTCIS. This information 
retrieval can be accomplished by using the polling request message and response 
formats, 920 and 920' respectively, as shown, and Figures 7a and 7b, and described 
above, but any suitable polling request and response message format may be used 
to interrogate each set top terminal 220 sequentially, one by one. The set top 
terminals 220 are identified by a unique address and set top terminal identifier. 

It is preferred that the set top terminal 220 transmit information and messages to the 
network controller 214 only when given permission by the network controller 214 
to do so. 

Where, for example, specialty programs have been accessed since the previous poll, 
the set top terminal 220 is given permission to transmit a polling response 920' in 
the form of a status report that includes any such access information. The network 
controller's control receiver (not shown) is tasked with the receipt of set top 
terminal polling responses or status reports. These status reports generally include 
information that allows the network controller 214 to track a subscriber's program 
access history. 

Figure 7b shows an example of frame format 920' for the status reports received 
from the set top terminals 220 during the polling cycle. This frame format is 
identical to the polling request message format 920 and, as described, includes: (1) 
a leading flag 922' at the beginning of the message. (2) an address field 924', (3) a 
subscriber region designation 926'. (4) a set top terminal identifier 928' 

<Desc/Clms Page number 46> 

that includes a polling command/response (or P/F) bit 930', (5) an information field 
932', and (6) a trailing flag 934' at the end of the message. 

The information field 932' remains variable in length so that the status of an 
indeterminate number of programs, represented at 93 1 . accessed can be included in 
the frame. 

In this way, the control message length of the polling request message is minimal 
since the network controller 214 does not transmit such access information. After a 
polling response by a given set top terminal 220, however, the control message 
length increases in proportion to the number of programs accessed. 

During transitu r^io:. the P/F bi: is usee to carr cm: the ooiling function. Ir 



particular, the r/t bit is set to a "1" position to command a polling response trom 
the s$t top terminal 220 whose address is identified in the frame. The set top 
terminal 220 addressed must respond to the command in the same P/F bit also set to 
the " 1 11 position. 

The response will include the number of programs accessed and their 
corresponding event identification numbers as shown in Figure 7b at 931. In cases 
where the set top terminal 220 has not accessed any programs since the previous 
polling cycle, the set top terminal 220 responds with the P/F bit set to " 1 11 and the 
programs access block denoting zero programs accessed. 

In between polling cycles, the program control information continues to supply the 
set top terminals 220 with menu information. In the simplest embodiment, the 
menus remain fixed and only the text changes. Thus, the program control 
information signal can be limited to primarily text and a text generator can be 
employed in the set top terminal 220. This simple embodiment keeps the 
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cost of the set top terminal 220 low and limits the bandwidth necessary for the 
program control information. Another simple embodiment uses a separate channel 
full-time (large bandwidth) just for the menu information. This separate channel 
would facilitate the rapid downloading of new graphics for the system and would 
enhance response time when text and other data information needs to be changed. 

In the preferred embodiment, the basic building blocks or templates of the on- 
screen menu displays will be stored in graphics memory consisting of nonvolatile 
RAM, FLASH ROM. 

EPROM, or preferably. EEPROM, as shown as 620 in Figure 9a. Referring to 
Figure 4, with the information from the graphics memory 620, the microprocessor 
602. graphics decompressor 622, a text generator (not shown in Figure 4, but 
incorporated if necessary), and video combiner 624 will build a menu screen. 

The memory files of the graphics memory are preferably categorized into three 
categories, background graphics 800, logo graphics 820, and menu and display 
graphics 850, as shown in Figure 9a. 

The background graphics file 800 will store menu backgrounds such as: universal 
main menu backgrounds 804, universal submenu backgrounds 808, promo 
backgrounds 812 and custom menu formats 816. The logo graphics file 820 will 
store any necessary logos such as: Your Choice TVTM logos 824, Network logo 
files 828. cable system logo files 832, studio logo files 836, and graphic elements 
file 840. The menu display and cursor graphics file 850 will store menu display 
blocks 854 and cursor highlight overlays 858. as well as any other miscellaneous 
files needed to build the menus. 

Using this method of storing menus discussed above, the menus can be changed by 
reprogramming the graphics 
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memory 620 of the set top terminal 220. To revise the entire design of displayed 
menus, the network controller 214 or operations center 202 instructs the EEPROM 
620 to be erased and reprogrammed with new menu templates. To change one 
menu format or logo, the network controller 214 or operations center 202 instructs 
just the one location m memory to be erased and rewritten. Obviously, this menu 
reprogramming can also be done locally (at the set top terminal 220) by a 
servicemen. 



As shown in Figure 9a, each memory subfile is further divided into various 
memory blocks. For example, the background graphics file 800 contains the 
universal main menu backgrounds 804. The universal main menu backgrounds 
memory 804 includes memory units UM1 860, UM2 862 and UM3 863. Similarly, 
the logo graphics file 820 and menu display and curser graphics file 850 contain 
individual subfile memory blocks (for example, studio logo file 836 has memory 
block SL1 864: menu display blocks 854 has memory menu display block MD1 
866). 

Figure 9b shows the hierarchical storage of text transmitted from the cable headend 
208. Although text may be continuously transmitted with the video signals to set 
top terminals 220. text may also be transmitted intermittently. 

In such a case, the text is stored in the set top terminal 220. 

Preferably, the text is transmitted and stored in a compressed format using known 
techniques. Additionally, the text is preferably stored in graphics memory 620 
within the set top terminal 220. 

Depending upon the use of the text, it will be stored in one of three portions of 
memory. Information sent with the text will either direct the text to a particular 
portion of memory, or include information as to the priority of text. 
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The microprocessor 602, part of the set top terminal hardware represented at block 
880, may then direct the text to the appropriate memory location for storage. 

If the text is to be used frequently and over a long period of time a long term 
storage 875 will be used. If the text will be used for a shorter period of time (for 
example, a month), the text will be directed to an intermediate storage area 877. If 
the text is to be used almost immediately, or for a short period of time (for example, 
within a few days) the text is directed to a short term storage area 879. The 
microprocessor 602 locates the appropriate text required for a particular menu and 
retrieves it from the appropriate portion of memory 620. The text is output from the 
graphics memory 620 to the text generator 621. Text generated from the text 
generator 621 is thereafter directed to text/graphics video combiner 624. 

Figure 9c shows the steps performed by the microprocessor 602 for creating a menu 
based upon a series of overlay screens. These instructions are stored in memory 
within the set top terminal 220 in a screens data file. The screens data file instructs 
tht microprocessc" 601 ::. tne iocatior of e::oh g-anh cs file on the ri-ter.. Ar 



example screens uaia 111c is siiuwn 111 lauic xj, wucicm uic sl-icchj> uaw 
specifies menu data positioning in terms of, for example, x and y pixel positions, 
height and width, color codes and fonts. Alternatively, instructions or routines may 
be transmitted from the operations center 202 to be stored in memory within the 
individual set top terminals 220. 
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TABLE D 
EMI50.1 

<tb> 

<tb> The <SEP> following <SEP> data <SEP> lines <SEP> are <SEP> for <SEP> 
the <SEP> main <SEP> menu 

<tb> Screen <SEP> Type <SEP> Template <SEP> File <SEP> Description <SEP> 

<tb> SCREEN <SEP> '&commat;MAIN <SEP> 'main <SEP> menu.pcx <SEP> 
'Main <SEP> Menu <SEP> 

<tb> - <SEP> Justify <SEP> X <SEP> Y <SEP> Ht <SEP> Wd <SEP> FColor 
<SEP> BColor <SEP> Font 

<tb> STRPOS <SEP> 'Left <SEP> '165 <SEP> '85 <SEP> '30 <SEP> '300 <SEP> 
*27 <SEP> '55 <SEP> FUTUR14. <SEP> GFT 
<tb> STRTNG'MAIN <SEP> MENU <SEP> 

<tb> - <SEP> Justify <SEP> X <SEP> Y <SEP> Hght <SEP> Wdt 

<tb> PCXPOS <SEP> 'LEFT <SEP> '190 <SEP> '75 <SEP> '200 <SEP> '200 

<tb> PCXexamplel. <SEP> pes 

<tb> Justify <SEP> X <SEP> Y <SEP> Ht <SEP> Wd <SEP> FColor <SEP> 

BColor <SEP> Font <SEP> X <SEP> Y <SEP> Ht <SEP> Wd 

<tb> ITEMPOS <SEP> 'Left' 120 <SEP> '100 <SEP> '20 <SEP> '400 <SEP> '15 

<SEP> '25 <SEP> FUTUR12.GFT <SEP> *1 10'90'30'420 

<tb> ITEM'&commat;YCTV'YOUR <SEP> CHOICE <SEP> TV 

<tb> Justify <SEP> X <SEP> Y <SEP> Ht <SEP> Wd <SEP> FColor <SEP> 

BColor <SEP> Font <SEP> X <SEP> Y <SEP> Ht <SEP> Wd 

<tb> ITEMPOS <SEP> 'Left' 120 <SEP> '200 <SEP> '20 <SEP> '400 <SEP> '15 

<SEP> '25 <SEP> FUTUR12.GFT <SEP> '1 10'190'30'420 

<tb> ITEM <SEP> , &commat;PPVPAY-PER-VIEWHITMOVIES 

<tb> 

As shown at block 878 in Figure 9c, initially the microprocessor 602 instructs the 
tuner 603 to select a channel. The channel is decompressed, error corrected and 
decrypted, if necessary. If the video is to be reduced in size, so as to be placed 
within a video window, or is a split screen video window which must be enlarged, 
the video is scaled to the appropriate size. Additionally, the video may be required 
to be redirected to a portion of the television screen, accomplished by creating a 
series of offsets for each pixel location of the video. 
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. Graphic^ must also be used to create a menu in most instances, as snown in diock 
882, the microprocessor 602 must fetch a background file, a logo file, and a menu 
display and cursor file in most instances. Each of these files is decompressed 883, 
and then combined, block 886. 

Similarly, the microprocessor 602 must fetch text, as shown in block 884. 
Depending upon the memory location of the text, the microprocessor 602 will fetch 
the text from long-term, intermediate-term, or short-term storage, as described 
above. Based upon this memory retrieval, the text is generated, block 885, and 
combined with the video (if any), with as many screens of a decompressed graphics 
as are necessary, and any text, block 886. The image or portions of the image are 
stored in the video combiner (for example, combiner 624 of Figure 4) until all 
overlays are received. 

Thereafter, the entire image is sent, under direction of another routine, to be 
displayed on the television screen, as represented by display block 888. 

D. Reprogrammable Terminal forSuggesting 
Programs 

1. Reprogramming the Set Top Terminal 

In addition to all the features that the set top terminal 220 supports with internal 
programming resident at the set top, additional features may be added or existing 
features upgraded through remote reprogramming of the set top terminal 220. In the 
preferred embodiment, the cable headend 208, specifically the network controller 
214, performs the remote reprogramming of the set top terminal 220. The cable 
headend 208 is able to reprogram the memory of the set top terminal 220. With this 
capability the cable headend 208 can remotely upgrade most software or data stored 
in memory at the set top terminals 220. For 
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example, in the preferred embodiment, the cable headend 208 reprograms the menu 
format from time to time based upon special events or programming needs, such as 
Olympic telecasts, presidential elections, etc. 

Set top terminal reprogramming preferably operates using the program control 
information portion of the transmitted signal and sending the appropriate data 
within the program control information. When reprogramming is to occur, the cable 
headend 208 will send an interruption sequence within the program control 
information format that informs the set top terminal 220 that reprogramming 
information is to follow. In an alternative embodiment, one channel is dedicated for 
the special programming needs of the set top terminal 220. 

Significant reprogramming of the set top terminals 220 will occur infrequently. 
However, the changing of color or menu formats will occur more often. In 
alternative embodiments, color changes to menus may be accomplished via the 
program control information itself and does not require reprogramming from the 
cable headend 208. 

Using the method of storing menus discussed above with reference to Figure 9a. the 
menus can be changed by reprogramming the graphics memory 620 of the set tor 

lerminal 22( There are z: *eas; tv. o methods fcr repr-jrvrr.i: 2rar>::icr rrjenor 



lurst, tne instructions ror generating tne menus can oe cnangea. inese instructions 
are stqred within the set top terminal 220 in a file (not shown in Figure 9a). The 
instructions provide the microprocessor with the location of each graphics file to be 
displayed on a menu screen (see Table D). Reprogramming the graphics file can be 
initiated by either sending an interrupt from the network controller 214 or attaching 
a 2-4 
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bit code to the program control information signal or the STTCIS indicating that 
instructions in graphics memory are going to be changed. The signal also 
designates either the file name to be changed, or alternatively, the memory 
locations in the graphics memory to be rewritten. 

The new instructions could either be sent in the information field 932 (Figure 7a) of 
the program control information signal or on a dedicated channel/Upon execution 
by the microprocessor, the new instructions will be loaded into the appropriate 
files. Alternatively, the new instructions could be loaded into RAM or disc and later 
stored in the appropriate memory locations upon execution by the microprocessor. 
With the new instructions stored in graphics memory, the microprocessor, graphics 
decompressor, text generator (depicted at 623, Figure 9b) and video combiner can 
build new menu screens. 

Alternatively, the graphics (e.g., background graphics 800, icons, logo's 820, menu 
display blocks 854, cursor highlight overlays 858, etc. ) can be changed directly by 
accessing and rewriting the files in graphics memory 620. 

For example, to revise the entire design of displayed menus, the network controller 
214 or operations center 202 instructs the memory to be erased and reprogrammed 
with new menu templates (or background graphics file). In the preferred 
embodiment, the menu format information of the on screen menu displays is stored 
at the set top terminal 220 in graphics memory 620 consisting of RAM. ROM. 
EPROM, or preferably EEPROM. To change menu formats, logos, icons, etc., 
directly, the network controller 214 or operations center 202 instructs the 
appropriate memory locations to be erased and rewritten with the new menu data 
using memory location identifiers in the instructions sent in either the 
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program control information signal or STTCIS. New menu format information can 
be sent via the program control information signal or the STTCIS to the set top 
terminals 220 each time a change in menus occurs. 

Obviously, this type of remote menu reprogramming can also be done locally (at 
the set top terminal 220) by loading an external cartridge into the set top terminal 
220 containing reprogramming instructions with the graphics changes. 

In addition to menu reprogramming. the software programs resident at the set top 
terminal may be reprogrammed. Generally, to reprogram software programs 
resident at the set top terminal 220, the network controller 214 sends an interruption 
command via the program control information signal or STTCIS (hereinafter 
designated "program control information signal ") informing the set top terminal 



220 that reprogramming information will follow. 

The program control information signal also contains memory address locations or 
instruction lines where reprogramming will occur. Preferably, both the interrupt 
and memory address locations are included in the data portion of the program 
control information signal framework. The data portion of the program control 
information signal will also include the program changes. 

Interpreting the reprogramming software resident at the set top terminal 220 the 
microprocessor 602 will instruct that the reprogramming changes be stored initially 
in volatile memory such as RAM. After locating the appropriate memory locations 
or instruction lines, the microprocessor 602 at the set top terminal 220 reads the 
frames of program control information received and writes 
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the programming changes to the appropriate memory locations. 

There are at least two alternative embodiments for implementing the 
reprogramming of the set top terminal 220 discussed above. The preferred 
embodiment is shown in Figure 10a. In this embodiment, the software with 
reprogramming instructions 1 100 is stored in a nonvolatile storage chip (EPROM) 
1 1 02 at the set top terminal 220. 

Since this program is resident in nonvolatile storage, it will be able to continue to 
execute after a power failure. The current executable program version n is stored on 
FLASH ROM in storage sectors 0 to x. 

Reprogramming of the set top executable program can occur at any time. 
Reprogramming may commence after the sending of an interruption message via 
the program control information signal informing the set top that reprogramming 
will follow. The network controller 214 will follow the interruption message with 
the new program version n+lin the data portion of the program control information 
signal. 

The microprocessor 602 recognizes and interprets the interrupt message and directs 
the execution of the reprogramming software 1 100 stored in EPROM. The 
reprogramming software 1 100 instructs the construction of a file in RAM 1 104 to 
house the new program version n+1, as shown at 1 106, and the microprocessor 602 
will interpret the program control information signal and direct that the new 
program version n+ 1 106 be stored in RAM 1 104, as shown. 

Once the new program version n+1 106 is completely loaded in RAM 1 104, as 
indicated by reception of all data packets, the process of reprogramming the 
FLASH ROM 1 108 begins. In this embodiment, the new program version 
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n+1 106 will be loaded into the same FLASH ROM 1 108 as the old program 
version n 1 1 10. The microprocessor 602 will direct the new program version n+1 
1 1 06 to overwrite the old program version n 1 1 10. The old urogram version n can 
nt -e vritten vit tot new prograrr ve-rio- r-ltr initially ~ writing all locations ir 



me appropriate sector ol t JLAbtt kuivi 1 iue to zero, inis sector 01 memory is men 
erased and the sector is rewritten with the data in the new executable program 
version n+1 1 106. This process continues sector-by- sector until the new program is 
completely transferred and stored in the memory locations of FLASH ROM 1 108. 
Upon completion of loading the new program version n+1 into the FLASH ROM 
1 108, the set top terminal 220 will be reset. After resetting, the set top terminal 220 
will commence operating off of the new executable program version n+1 . 

If there is a failure during the resetting process, the set top terminal 220 will have to 
send a message to the network controller 214 requesting that the controller resend 
another copy of the new program version n+1. The reprogramming process will 
then begin anew, as described in the preceding paragraphs. 

* Alternatively, reprogramming can occur with the configuration shown in Figure 
lOb. The process for reprogramming in this embodiment is similar to that depicted 
in Figure 1 0a and, therefore, is commonly numbered except for different steps or 
features. However, a current program version n 1 1 10 remains in FLASH ROM (i.e., 
is not overwritten with the new version n+1) throughout the process, wherein the 
new current version will overwrite an old program version n-1 1112. By not 
overwriting the current program version n 1 1 10, the particular application 
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being changed can continue to operate in normal fashion in the event of failure. The 
set top terminal 220 continues to run off the program version n 1 1 10 until the new 
executable program n+1 106 is completely loaded in the FLASH ROM 1 108 
As in the embodiment described above with reference to Figure 10a, the network 
controller 214 sends an interrupt message via the program control information 
signal to signify that reprogramming will commence. The new program version 
n+1 1 06 is sent from the network controller 214. or other remote location, in the 
data frame within the program control information signal. 

The microprocessor 602 recognizes and interprets the interrupt message and directs 
the execution of the reprogramming software 1 102. Once the reprogramming 
software 1 102 recognizes the file name of the new program version n+1 106. the 
software instructs the construction of a file in RAM to house the new program 
version n+1 1 106. 

The new program version n+1 1 106 is then loaded into RAM 1 104. Once all of the 
packets of the new executable version n+1 1 106 are completely loaded in RAM 
1 104, the process of reprogramming the FLASH ROM 1 108 begins. In particular, 
an instruction commands the initiation of loading the new program version into the 
sectors X to X plus N of the FLASH ROM 1 108. Each sector of memory 
comprising the old program version n-1 1 1 12 in the FLASH ROM 1 108 is rewritten 
with the new data in the new program version n+1 1 106. 

If a single FLASH ROM does not have enough memory capacity to store both the 
current program version n 1 1 10 and new program version, the new program version 
1 106 can be loaded into a second FLASH ROM. 
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Upon completion of loading of the new executable 1 106 into FLASH ROM 1 108 
the microprocessor 602 will command that the set top terminal 220 be reset 
Resetting the set top terminal 220 will cause the old program version n 1 1 10 to be 
flushed out, causing the new executable program version n+1 1 106 to run. 

As an alternative to resetting the entire set top terminal program, the set top 
executable code can be written modularly, with a main module and a series of sub- 
modules. 



With this code structure, the set top program would not necessarily need to be 
entirely reset when replacement code is provided to the set top. Instead, individual 
• sub-modules may be selectively replaced. Only when a replacement main module is 
sent, is resetting of the set top program necessary. 

The instructions for reprogramming (overwriting) are contained in the main 
module, which calls sub-modules of code. The sub-modules are not active until 
called by the main module. During the calling procedure, a check for the existence 
of replacement code (new code) for that submodule is performed. This check may 
be performed either by a physical check of a particular memory location, the setting 
of a variable in a particular memory location or other method. If replacement code 
is found for the called submodule, the replacement code will be run. After a series 
of error checks on the viability of the replacement code, instructions are sent for the 
replacement code to overwrite the called upon sub-module in the sub-module's 
memory location. 

Although the embodiments describe three specific methods for accomplishing 
reprogramming of the set top terminal 220, those of ordinary skill in the art will 
recognize that the reprogramming methodology is not limited to those 

<Desc/Clms Page number 59> 

embodiments described above but can also consist of embodiments employing 
different types and configurations of memory devices. Those skilled in that art will 
also recognize that the reprogramming methodology is not dependent on receiving 
new programs or graphic files from the network controller 214 or operations center 
202 but the new programs or graphic files could also be generated at either the set 
top terminal 220 or other remote locations. 

2. Suggesting Programs Description a Overview 

Referring to Figuresl la-e, 12a-e. 13a and 13b and 14, the terminal's ability to assist 
a subscriber in choosing channels or programs for viewing is presented. There are a 
variety of methods in which a set top terminal 220 can suggest a channel or 
program for viewing. These methods can be loosely categorized into three groups: 
(1) responsive methods, (2) intelligent methods and (3) methods which integrate 
both responsive and intelligent methodologies. 

All of the methodologies for suggesting programs have in common the provision of 
gathering data that is representative of subscrber preferences. The microprocessor 
6' _ wil. interpret forma: lm ?ior: ;:n: da:a mem or c: the re* t_r tern '-.al 22( 



Alternatively, me suoscnoer specinc aata can oe storea m memory at tne networK 
controller 214. Using program scheduling and descriptive information received 
from the operations center 202 or network controller 214 in either the program 
control information signal or STTCIS, and the subscriber specific data, the set top 
terminal 220 can select programs suited to subscriber viewing preferences based on 
one of the analytical methodologies described below. These programs can be 
displayed on the television screen for viewer selection. Once 
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the subscriber has indicated a selection by using, for example, a remote control 900 
utilizing cursor movement, the microprocessor 602 at the set top terminal 220 can 
match the subscriber selection to the program and direct the set top terminal 220 to 
tune to the selected program. 

With memory and a microprocessor 602 built into the set top terminal 220, 
"intelligent" methods of determining a subscribers programming preference are 
possible. By analyzing a subscribers past behavior, the set top terminal 220 can 
literally "learn" to suggest appropriate programming or channels for a viewer. To 
accomplish this analysis, clues as to the subscribers behavioral pattern must be 
saved in the set top terminals memory. These clues, such as programs watched and 
time periods of television viewing, are analyzed as necessary to develop a profile of 
the viewer. Most of this information is gathered and stored by the set top terminal 
220 unbeknownst to the subscriber. A simple example is t h e set top terminal 220 
"learning" which channels are a subscriber's favorite channels. A simple learning 
process would involve the set top terminal 220 determining which channels were 
the most often watched by the subscriber and then assuming that those channels are 
the subscriber's favorite channels. 

More sophisticated learning algorithms can be implemented in the set top terminals 
220 via expert systems, for example. These expert systems adapt to changing 
viewer preferences over time and change the corresponding subscriber profile. 

Alternatively, a responsive method of suggesting programs or channels may be 
used. Using the subscriber interface and menu generation, program selections can 
be responsive to information gathered from inquiries about the 

<Desc/Clms Page number 61> 

particular subscriber or from subscriber selected entries descriptive of preferred 
programming. 

Methods for suggesting programs or channels can integrate the use of the set top 
terminal's intelligence and information gathering potential. In order to combine the 
methods, "weights" are generally assigned to various indicators which assist in 
determining what channel or program the viewer desires. Following evaluation of 
the weighted information, program or channel suggestions are made to the viewer. 
For example, the weights attributed to different preference indicators can be 
accumulated and processed resulting in a selection signal which could be matched 
to suggested programming through the use of logic networks. 

While each of the suggestive embodiments described below are set forth ir 



reference to a set top terminal, numerous hardware variations are possible, 
including using the embodiments in video rental equipment such as a kiosk, b. 
Responsive Embodiment Using Program 
Abstracts 

In the preferred "responsive" embodiment (depicted in Figureslla-e), program 
abstracts are used to facilitate the suggestion of programs to subscribers. The 
abstracts are preferably created either at the network controller 214 or the 
operations center 202. They would be similar in text and format to those used to 
describe movies currently listed in common TV movie guides. Each abstract 
contains language descriptive of the particular program's contents. These abstracts 
are preferably stored in a database either at the network controller 214 or set top 
terminal 220. 



If the program abstract database is stored locally at the set top terminal 220. it can 
reside in either ROM, EPROM or 

<Desc/Clms Page number 62> 

on disc. If stored at the set top terminal 220, the program abstract database will 
preferably initially be sent from the network controller 214 or operations center 202 
on the program control information signal or on a dedicated channel. In this 
embodiment, updates and changes to the program abstract database can be 
accomplished as mentioned above in the description regarding reprogramming the 
graphics memory. 

In this embodiment, the program control information is received by the set top 
terminal 220 and integrated with menu details stored in graphics memory. With this 
integrated information, the microprocessor, graphics decompressor, text generator 
and video combiner will generate a main menu screen and series of submenu 
screens. 

The microprocessor 602 directs the displaying of the menu screens to the 
subscriber. The menu screens, as described in more detail below, comprise a 
graphical display of search criteria. Each particular search criteria has a list of 
preference entries. 

The subscriber will provide responses to the set top terminal 220 by selecting 
preference entries indicative of the subscriber's programming preferences. For 
example, the subscriber can utilize a remote control 900 to facilitate the selection of 
preference entries by touring through the menus with the assistance of a cursor. 

Each subscriber entry will then be mapped into a set of key words selected from a 
downloaded thesaurus. 

Alternatively, the subscriber entries could be used as the key words. The key words 
are then used by the microprocessor 602 to search the program abstract database. If 
the program abstract database is at the network controller 214, the set top terminal 
220 will have to send the key words to the network 
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suggest co me subscriber oasea on me results 01 me abstract searcn. inese 
suggested programs will then be displayed on the menu for viewer selection. 

More specifically, this embodiment can be described with reference to the menu 
screens in Figures 1 la-1 le. In this embodiment, as shown in the main menu 1 130 
depicted in Figure 1 la, a list of possible search criteria (hereinafter criteria) 1 132, 
including mood, type, category /genre, actor, time, year preference and standard 
rating, are provided to assist in the search of selected program suggestions. The 
viewer has the option to select as few or as many of the criteria 1 132 as desired, 
with the understanding that the more data provided, the more selective the resulting 
list of suggested programs. The subscriber can select a desired criteria 1 132 by 
depressing buttons either on a remote portable controller or on the set top terminal 
220 to move a cursor or highlight bar on theTV screen. 

Following selection of a criteria on the main menu, the viewer may move through 
one or more submenu screens from which to choose particular entries indicative of 
programming preferences. As mentioned above, the viewer may choose as few or 
as many criteria as desired. One criteria depicted in the main menu 1 130 is the 
mood criteria 1 134. Upon selection by the viewer of the mood criteria 1 134, a 
submenu 1 136 will appear on the screen, depicted in Figure lib. The mood submenu 
1 136 allows the viewer to pick from a list of subjective moods 1138, such as 
SERIOUS, THOUGHTFUL, LIGHT, TIRED, SAD, etc. Preferably the viewer will 
use a cursor or highlight bar to scroll down the list of subjective moods and select 
the preference entries desired by clicking on a select button on either the remote or 
on the set top 
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terminal 220. The viewer can select one or more of these moods with the exception 
that the program will not allow the selection of what it determines to be mutually 
exclusive moods (e.g., HAPPY and SAD). This is accomplished by locking out a 
mood selection when its opposite has already been chosen. 

The selected moods are cross referenced (or mapped) with a list of key words from 
a downloadable thesaurus table stored preferably in either ROM, EPROM or on 
disc at the set top terminal 220. The key words will then be used to directly search 
the abstracts in the program abstract database (not shown). 

Referring back to Figure 11a, the viewer can select the program TYPE criteria 1 144 
in which to further distinguish the programs by program preference. Upon selection 
of the TYPE criteria 1 144, the TYPE submenu 1 146. as shown in Figurelie. will 
appear on the screen. This submenu 1 146 consists of a number of descriptive 
adjectives 1 148 that will preferably be used directly as key words to search the 
abstracts resident in the program database. The viewer can select one or more 
adjectives 1 148 to make the search more selective. 

Again, referring back to Figure 11a, if the viewer selects the standard 
category/genre criteria 1 152 shown in the main menu, the category/genre submenu 
1 154 will appear as shown in Figure 1 1 d, allowing the viewer to qualify a search to 
one or more of the program categories downloaded to the database (example: 
MOVIE, DRAMA, CHILDREN^ etc. ). 



Figure 1 la shows that a viewer can also rerine a search by selecting a tavonte actor 
1158. Selecting the actor criteria 1 158 will allow a viewer to fill in a name entry 
window 1 160. 
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The name entry window 1 160 is limited to six letters in the preferred embodiment 
with the cursor on the first location, and a name is entered sequentially one letter at 
a time. The channel up/down key, either on the remote or set top terminal 220, 
allows the viewer to scroll forward and backward, respectively, through the 
alphabet. When the desired letter has been chosen and entered, the viewer can use 
the volume up/down key to move left and right in the name through all the letter 
positions, until the actor's name has been fully or partially entered. The search tool 
will search for all the occurrences of the letters entered. If the name has been fully 
entered, a precise search of the program abstract database will be conducted for that 
name. If the name has been only partially entered, the search tool will look for a 
closest match to the partially entered name. 

The TIME criteria 1 162 allows a viewer to choose the preferred time of day, the 
preferred duration (in 30 minute increments up to 2 hours), and the preferred day of 
the week. An alternative embodiment would allow the viewer to select up to X hour 
time periods for a certain day in which to search. 

The YEAR criteria 1 164 preferably comprises groupings of years. For example, the 
current year and programs five to ten years old, ten to 20 years old, 20 to 40 years 
old, and older than 40 years. If desired, the viewer can highlight more than one 
group of years. If the viewer does not highlight any grouping of years, then all 
years are assumed desired by the viewer. 

The STANDARD RATING criteria 1 1 66 allows the viewer to qualify the search to 
one or more of the MPAA ratings (G, PG. PG-13, R, NC-17). 
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In alternative embodiments, the actors, time, years, ratings, etc., can also be 
selected through the provision of submenus similar to those depicted in Figures 
llb-lld. 

The preferred embodiment also provides for "negative" searches. In this type of 
search, words descriptive of a program type of no interest to the viewer can either 
be used directly as key words or mapped into key words in the downloaded 
thesaurus. If the key words are found in a program during a search of the database, 
the program is automatically excluded from the selection list. For example, if the ' 
viewer does not desire to view any X or R rated movies, the viewer can simply 
choose to exclude movies rated as X or R by selecting these ratings on the main 
menu. 

In this embodiment, after the viewer has selected as many of the entries as desired, 
and then hits the "go" button or alternatively selects by cursor or highlight a "go" 
men. iter/ on th-. rner.r scret:. .// corresponding -earcr wi 11 comment. ->m' 



typical searcn tool can oe usea to searcn me program aostract aaiaoase. tor 
example, a Boolean search can be used to scan the database of textual entries and 
retrieve the textual entries that satisfy the Boolean search. 

The programs which meet the search criteria (contain the key words corresponding 
to entries) selected by the viewer will be counted and the count displayed in the 
"No. 

Selections" box 1 170 in the upper right hand corner of each of the screens 1 130. 
1136. 1146, 1154 of Figure 11a through lid. 

If the viewer desires to view a list of all of these selections and/or corresponding 
abstracts, the viewer may select the VIEW option 1 172 in the main menu 1130. 
Upon selection of the view option, the microprocessor 602 instructs the selection 
list menu. 1 174, as shown in Figure 

<Desc/Clms Page number 67> 

lie. to be displayed on the screen. The viewer can scroll down the list by using the 
cursor and select the desired movie by clicking on the desired program indicated by 
cursor or highlight. In Figurelie. for example, the viewer has selected the John 
Wayne movie GREEN BERETS. After making the selection, the program is 
displayed on the screen, but if there are too many or too few programs listed, or the 
viewer decides not to watch any of the selected programs, the viewer has the option 
of returning to the main menu by selecting the RETURN TO MAIN MENU box 
1176. 

Once the main menu screen 1 130 is displayed, the viewer may choose to begin a 
completely new search, or alternatively, may refine the prior search. If the viewer 
chooses to perform a refined search, the viewer can access the various submenus 
and choose further preference entries resulting in a more precise search and fewer 
number of program selections. 

It is understood that this embodiment of searching program abstract databases can 
be combined with the other methods described below, including viewer profile data 
and most often watched information. For example, different criteria can be assigned 
different weights (weighting the criteria's preference entries). Then based on an 
evaluation of the weighted preference entries, only those programs satisfying a 
minimum weighted index would show up as a selection to be suggested to the 
viewer. 

Alternatively, program indicators can be generated and used in assigning a weight 
number to programs. The weight a program is assigned could be based on either 
most watched program information, favorite channel, or personal profile as 
described below. The list of suggested entries resulting from the program abstract 
search methodology described above 
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could then be further refined and reduced based on the results of accumulating the 
weighted indicators corresponding to the programs listed. For example, weighted 
numbers can be assigned to programs based primarily on the category of the 



program. The weighted numbers are used by the system to retine the search. Those 
programs suggested from the program abstract search can then be prioritized and 
either displayed in prioritized order or further refined by deleting programs not 
satisfying a minimum weight threshold thereby reducing the list of suggested 
programs displayed to the viewer. The refined list is then displayed to the viewer, c. 
Other Program Suggestion Embodiments 

In another "Responsive" embodiment, a favorite channel list can be established 
based on responses to inquiries. In this embodiment, menus can be used to query a 
subscriber and allow the subscriber to select eight favorite channels for later 
display. Figure 12a depicts a menu 1 180, the Broadcast TV Menu, with a favorite 
channels category of program menus 1 182 for selection. Figure 12b shows an 
example of a favorite channel program submenu 1 184 being displayed. Although a 
variety of types of information can be requested, mood questions and inquiries on 
personal information about a subscriber are preferred for this responsive method of 
selecting programs for viewers. 

In another embodiment, both favorite channels and often watched channels features 
can be utilized during menu selection. As described above, favorite channels can be 
stored in memory in the set top terminal 220 for later use. In addition to favorite 
channels, the broadcast TV menu 1 180, has a separate often watched channels 
category 1 186 which 
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allows the subscriber or the set top terminal 220 in a learning mode to choose eight 
additional channels for display. 

In another embodiment, in a manner similar to learning the most often watched 
channels of the subscriber, the terminal can also determine the most often watched 
programs by the subscriber. After developing (or learning) a list of popular shows 
or querying the subscriber for a list of popular shows the terminal can display a 
customized submenu allowing the subscriber to choose one of the suggested 
popular shows available for viewing. In order to display suggested programs that 
are available, the set top terminal 220 must cross reference the available programs 
with the viewers choices. This can be accomplished using the program control 
information signal. After the cross reference, a popular show submenu similar to 
the favorite channel submenu shown in Figure 12b may be displayed on the 
television or monitor. 

In one embodiment, a sophisticated program viewing suggestion feature is available 
as an optional feature for the subscriber. This feature gives the indecisive viewer or 
lazy viewer specific suggestions as to which programs the viewer should watch. 
The set top terminal 220 uses a combination of intelligent and responsive 
methodologies along with a matching algorithm to accomplish the program viewing 
suggestion feature. 

In order for the set top terminal 220 to make decisions on which programs the 
subscriber should watch, the terminal creates a personal profile for the particular 
viewer. Using the data in the particular viewer's personal profile, subscriber mood 
information and the television program information available in the program 
cr^rro 7 information signal, the set 
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top terminal 220 is able to select a group of programs which the particular viewer is 
mbst likely to watch. 

Specifically, the set top terminal 220 builds a personal profile for each viewer and 
stores the information in a memory file by viewer name. To build a personal 
profile, the viewer answers a series of questions presented on a series of menu 
screens. These personal profile screens request the viewer to input information such 
as name, sex, age, place of birth, place of lower school education, employment 
type, level of education, amount of television program viewing per week, and the 
number of shows in particular categories that the viewer watches in a given week 
such as, sports, movies, documentaries, sitcoms, etc. A universal remote control 
900 with alpha-numeric buttons may be used to assist in entering the demographic 
data. Any subscriber demographic information which will assist the set top terminal 
220 in suggesting television programs to the viewer may be used. 

This raw data must be interpreted, formatted, and stored in memory by the set top 
terminal 220. Preferably the gathered data is processed and stored in a relational 
database. Once a personal profile has been created (in a particular set top terminal 
220), it can be indefinitely stored in nonvolatile memory. 

Alternatively, the personal profile information may be electronically transmitted to 
the set top terminal 220 from a remote location such as the cable headend 208 or 
billing site. 

In some cable systems, personal profile information is stored at the billing site. This 
information can be electronically transmitted via phone or cable to the set top 
terminal 220. 

The set top terminal 220 must receive the data, inteipret the data, and format the 
data for storage in a database in memory, as well as for later use. 
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A selection at the home menu screen 1010 (Figure 8) activates the program 
selection feature. Following activation of the program selection feature, as shown in 
Figures 12c- 12e, the set top terminal 220 will present the viewer with a series of 
brief questions to determine the viewer's mood at that particular time. For example, 
the first mood question screen 1 190 may ask the viewer to select whether a short 
(30 minute), medium (30-60 minute), or long (60 plus minute) program selection is 
desired, as shown in Figure 12c. The second mood question screen 1 192 requests 
the viewer to select between a serious program, a thoughtful program, or a light 
program, as shown in Figure 12d. And the third mood question screen 1 194 
requests whether the user desires a passive program or an active program, as shown 
in Figure 12e. The viewer makes a selection in each question menu utilizing the 
cursor movement keys and "go" button on his remote control 900. A variety of 
other mood questions are possible such as the fatigue level of the viewer, whether 
the viewer is in the mood for older programming, etc. 



After the viewer has responded to the mood question menus which determine the 
viewer's mood, the set top terminal 220 uses a matching algorithm to find the best 
programming matches for the viewer and displays an offering of several suggested 
programs to the viewer (three or more programs are preferred). The matching 
algorithm compares the viewer profile data, mood data, and most often watched 
program information (if available, or favorite program information) with 
information about the program derived from the program control information (or 
STTCIS) signal, such as show category, description type, length, etc. Using the 
personal profile information and mood questions suggested above, the following 
types of outcomes are possible. 
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If the set top terminal 220 is presented with a young female viewer, educated in 
Boston who watches sitcoms on a regular basis, and desires a short, light, passive 
program, a match might be found with the 30-minute sitcom Cheers, the 
sitcomDesigning Women, or Murphy Brown. Taking another example, for a 
middle-aged male viewer from the Boston area, wishing a longer length, light, 
passive program, the New England PatriotsFootballTM game, the Boston Red 
SoxBaseballTM game or a science fiction movie might be suggested. 

With this program selection feature, the set top tenninal 220 can intelligently assist 
the specific viewer in selecting a television program from among hundreds of 
available choices. The viewer is preferably offered a graphic menu of suggested 
program choices from which to choose. 

Instead of the set top terminal 220 requiring an input of personal profile 
information, the terminal may also "learn" the personal profile information. A 
subscriber's viewing habits may be "learned" by maintaining historical data on the 
subscriber and analyzing this data. The historical data may include the channels (or 
networks) and types of programs the viewer has most frequently watched, time of 
viewing, duration of viewing, duration of programs viewed etc. This information 
must then be analyzed to profile the viewer. 

In the preferred "learning" embodiment, the personal profile information is time 
and date sensitive in that program indicators will be different depending on the date 
and time of day. For example, a working male with a high school education who 
has been active in sports or enjoys sporting events might have a heavily weighted 
sport program indicator during the day on the weekend days but a heavy comedy 
program indicator in the late evenings on weekdays. His 

<Desc/Clms Page number 73> 

profile might show light programming on working day evenings. After analysis, the 
indicators can be communicated to the weighing algorithm and the matching 
algorithm which selects the suggested television programs. The matching algorithm 
may be implemented through the use of a logic network. The logic network 
includes a signal detector which could be used for storing and accumulating the 
v eighted indicators. Basen on the accumulated weighted indicators, the logic 
lievwon. could nrovioe f seiecnon sig:,ai f:-r use in matching t~ . susaesfec 
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Examining Figure 13a, two gathering steps are required, personal information and 
mood information gathering, denoted at blocks 1202. 1206, respectively. As 
described above, there are several methods in which this information may be 
gathered. Once it is gathered, it may be stored (and updated as necessary) for future 
use. The indicators may be newly calculated for each subscriber entry into the 
program selection system. Alternatively, at least each time the information gathered 
is changed or updated, the information must be reinterpreted and converted into 
preferred program indicators, blocks 1212, 1214. 

Program indicators should at a minimum indicate the type of programming to be 
suggested. To accomplish this, television programs are divided into program 
categories preferably the same or similar to those categories used for the menu 
sequence for menu selection of programs (described in the detailed description of 
the set top terminal 220). For example, sports, comedy, news, documentaries, and 
hit movies may be program categories. Although a variety of program indicators 
can be used, the preferred method is to assign a weight to each program category. 
Thus, a database of information can be analyzed and weights can be assigned to 

<Desc/Clms Page number 74> 

the program categories such as sports (40), comedy (30), news (20), documentaries 
(5), hit movies (5). 

Using the example shown in Figure 13 a, a set of preferred program indicators 
consisting of categories and weights are assigned based on the personal profile data. 
A second set of preferred program indicators are assigned based upon the mood 
data. These two sets of preferred program indicators would then be analyzed and 
weighted, block 1218, prior to entering the matching algorithm, block 1222. 

In a specific example, a subscribers updated personal profile might indicate: sports 
(40), comedy (30), news (20), documentaries (5), hit movies (5); The subscribers 
mood might indicate: sports (40). comedy (20), news (5), documentaries (5). hit 
movies (30). The weight given to mood might be a factor of three while the weight 
given to personal profile might be a factor of one, since mood information is the 
more recent and important information. 

The weighted indicators passed onto the matching algorithm would be three times 
the mood indicators plus one times the personal profile indicators, namely: sports 
(160), comedy (90), news (35). documentaries (20), hit movies (95). 

Therefore, the matching algorithm will focus on sports but also provide selections 
in hit movies and comedy. The matching algorithm is unlikely to suggest any 
programs in the news or documentaries categories. 

The more areas of information that are gathered and used for indicators, the more 
weighing factors and calculations that are necessary by the weighing algorithm. 

Other more sophisticated methods of weighing the importance of the data may be 
used. 
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The matching algorithm receives program control signal information, block 1226 
and extracts needed information therefrom, block 1230, then matches programs 
with subscribers. The matching algorithm involves three primary steps: (1) 
eliminating programs that are out of the subscribers desired time frame, (2) 
eliminating programs in program categories that the subscriber is not interested in 
watching, and (3) determining priority of desired programs. 

Finally, the selected programs are displayed, block 1234. 

The first two steps eliminate the programs in which the viewer has shown no 
interest. The first step eliminates programs out of time sequence (current start time 
or next half hour) and outside the desired length (e. g. 30-60 minutes). With two or 
three hundred channels in the program delivery system this would reduce the 
program choices by approximately two thirds to roughly 100 programs. 

The next step eliminates programs in program categories that have received the 
lower program indicator numbers. For instance, in the example above the news and 
documentaries program category received low indicator numbers. Programs in 
these categories are eliminated. This generally reduces the number of programs by 
at least 40 percent from about 100 to 60 or so programs. 

The next step is to assign weight numbers to each program. Weight numbers are 
assigned to programs based primarily on the category of the program. If programs 
are in two program categories (e. g. hit movie and comedy) an average is taken of 
the two assigned weight numbers for each program category. The weighted 
numbers are used by the system as the subscribers selection criteria. 

Having weighted the programs, the number of relevant programs can be reduced by 
examination of the weighted 
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numbers. It is preferred that ultimately the hundreds of available television 
programs be reduced to the twenty or so programs most likely to be viewed by the 
subscriber. 



A variety of methods can be used to determine the final priority of the programs. 
Where using certain selection methodologies, programs in the same category have 
the same weight, other finer methods of differentiation may be used. 

For example, programs receiving the same weight can be further distinguished by 
network. Programs on the major networks may take priority over programs on 
smaller networks. Programs that are on networks that the viewer watches more 
frequently can be given priority over networks less frequently watched. Another 
example of differentiation is that newer programs (more recently filmed programs) 
are given priority over older programs. Finer methods of gradation may be 
accomplished by refining the weighted numbers assigned"™ the programs or 
-irjugh simpie repr^niizing of program: ?r. tne snort lis* of twenryV jgram: 



Following the matching, the programs may be displayed on a menu screen 
generated as described earlier. A signal identifying the suggested programs is 
generated to assist in the menu generation process. It is preferred that 4 to 8 
selections are shown on a menu screen. If none of these selections are satisfactory 
to the viewer, then a second and third menu screen of program choices may be 
displayed. 

Upon selection of a program the set top terminal tunes or switches the viewer to the 
chosen program. 

In an alternative embodiment, as shown in Figure 13b (commonly numbered with 
Figure 13a except for block 1238). program watched information, block 1238, can 
be used directly in the matching algorithm. One way in which 
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the program watched information can be used directly by the matching algorithm is 
by determining and using the often watched information in the final decision step. 
After the matching algorithm has ordered a selection of programs for the viewer the 
often watched program list may be used to modify or refine thefmal program list 
prior to display. For example, the matching algorithm may choose 20 of 100 
programs and order the programs 1 through 20 from the most likely to the least 
likely viewer choices. This ordered list of 20 is compared with the most often 
watched program list. 

A simple use of the list would be to compare between the ordered list of 20 selected 
programs and the often watched list, to locate the matches or closely related 
programs and increase the order number of those programs or "bump up" those 
programs on the ordered list. A second method would be to increase the located 
programs weighted number before ordering the 20 programs according to weight. 
In either case, the effect is that the often watched programs are shifted to a higher 
priority on the list of twenty programs and ultimately may be placed on the first 
suggested menu screen of programs. A third method of using the information would 
be to locate any often watched program existing within the 100 current programs 
and assign each located program a high weighted value before the matching 
algorithm calculations described above are performed. 

In an alternative embodiment, additional coded information is provided to the set 
top terminal 220 via the program control information signal to assist with the 
program selection. For example, demographic codes for each program may be sent 
via the program control information signal. 

Additional bits could be added to the frame shown in Figure 
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7a to facilitate the communications of the code from the controller to the set top 
terminal 220. A code table could be stored in memory at the network controller 
214. Each code would correspond to an attribute. In this embodiment, a program 
database would comprise a listing of hundreds of programs along with codes which 
provide descriotive rrrributes nertaining to the orogram. "hese attributes could be 



similar to the entries already described above in the menus of figureslla-lle. The 
demographic codes describe the subscriber demographics most likely to match with 
the program. Thus, a comparison of the stored demographics in the personal profile 
and the demographic codes will render a list of preferred programs for the 
subscriber. Those skilled in the art will realize that a variety of information may be 
sent by code via the program control information signal. 

Although the embodiments specifically describe the use of several sources of 
information to suggest programs to the subscriber (i.e. mood and personal profile), 
those skilled in the art will realize that any one source of information or many more 
sources may be used. Those skilled in the art will also realize that this program 
suggestion methodology is not limited to the specifics types of information 
described but can be used with various types of information that indicate a viewer 
preference. 

Using these methodology, it is even possible for the set top terminal 220 to suggest 
programs for two viewers. By using two sets of viewer profile information, the 
matching algorithm can find the best match for joint viewing. For example, the set 
top terminal 220 can suggest programs for a couple watching television 
simultaneously. The terminal would use the data stored in memory for each of the 
two viewers and determine the couples program selections which 
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are similar or overlap. This method of program selection can resolve disputes 
between viewers. 

After a subscriber selects a suggested program from a menu screen or list of the 
selection feature, the microprocessor 602 electronically informs the tuning and 
decompressing hardware of the bandwidth location of the appropriate program 
(within the television program signal). 

Armed with this information the set top terminal 220 is able to display the program 
for the viewer on a television, monitor or similar device. Alternatively, a preview 
menu screen 1 142 as shown in Figure 14 may be shown to the subscriber which 
describes and previews the program selection. The preview menu screens may 
include live video or stills 1 144 depicting the program selected. 

The terms and descriptions used herein are set forth by way of illustration only and 
are not meant as limitations. 

Those skilled in the art will recognize that numerous variations are possible within 
the spirit and scope of the invention as defined in the following claims. 

What is claimed is: 
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B 9a ***^a«**tt^»W-->l^»JE««W*«B. 
B 9b ^^fta^tt^fttt-^W^jEftjBftt^^ 
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m 15 Mi-^^B-'&mm&&*&]m%L&}®ft 0 

® i6a m i6d &to®vbk&mtoMm+(&m#. 

m i7a m i7b ^it^tmmmmiktfyim»mm^f^n^m 

Wo 

® i9a « i% mm a wMtteWKMi^ 
® 20a uj 20d ^fijffl b mmftftmmw5ftm%±M^mim$z 
a 21 ft^T «[^«4ijR«-n^n#. 

B23*Jm#4fift%tt (HDTV) 

1> .^ffl 

s i ***«««[Ar«w«*aisrB»au5tt 200 fo 
aaat^. 200 JM»i*BiT^— wi^jj 



^m^m^umm 210, jfcua««jR« 200 -iMug, en m^>-^ 

202, ^BffliRm&&M&k+*C>m3L, WJgKft»jgfl(i 
(ID ft^ftS^EjfciK^+ffi*. 

m^zmmit. m^R^mm^xmmm^mm^ 20s wft^t-^, 
w# cm) -^rt^jEjftwjwwu. urg^^ 200 ftmm&to^ 
m*mm* 208, £i«^*t, flr?tt^ai«^tt«tt£ft 210* 
208 rt, »iifc5jw^^Rruii»»«i. am^iiit, i-^^p 
mex^iwiifi, *a-£, ^iia^ii^^ 210 fcmm&?m 

^Bftpm+tttimmw 220. £££&Wtt%ftSft 210 «k3fofr 

3k W-&^w*fflf#^K*»Rrui^jik^B^jsjR^ 200 nan**!. 
ft^fiURtt 200 w-^ aw rt ssnmim^ ws^e * 207 . # 



220 mTW&ntfp**. sisraiT^w^**, it&mmmmm 

mm*fttt ntsc te^itm^o mM^^WMtom&Esmmmm, 
c ram) . mmmmmwtfr w zmtms. w ^sfennwiflr^ii 

a*&*^*^£&«rt*ifc <#j*p, mpeg) Rrffl^uri^jst^ 200 

iw^, 208 #^fpmn^^ 220 ^iitjd^ji^^o 

sjtb, 208 MffiiAMSiftmfti 220, jtb^ 

ffltt^ AUK** 220 900 rt^l. ^nfc^^m^^^s 

« 900, jtk^siL^±fe^wii#.^^$i^emito tt^^ij^^ 



ffir Affirm. 202, 

ffl 2 *^jfc»f^^^^|^fl«j^»*« 212 »iRflr^tt— ^3fc*«. 
#»n***tt«?*S3&1!rB* ;L*Uris *§&mnt> &&&&&& aj 

un& : &m&®&m j %M7'B&Mo -ja*f^+^ 202 g^in^ra 
<M> 202 i&pr^#^rirtffi^«#. rt»#«wiyBRrmft*»aaR^ 

202 fciftPffrBB. W**fiI^BaHT#«lF*BIS3fc»^ffl& 

Bo 

202 fflTh#*l«ib^^^# (CAP) *Xfjft^fl« 



*Wtt1*Iira«*raW%»** 208 ft / aBftUggftl 220o Hfls+'fr 
202 ^^^ife^^W-#^^^{^^ir@^^itiiJ^iSz^c 

* 208 Si / sK#UJR£*ft 220o jSflF*!eRlW^ft«lf^+^ 202 #t£Mt 

*13r antra. Hjlfc, ife2fs&&sft& 208 I^^tPWJiXftii^Mi^ 
202 #H*WUtb. frMm^&sm^&^&^&ftMftiSii^ 
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^B&Upm^wirBfflrt^tt^ itiij^^ 208 *n / surra** 

JfcJTfe-jRttffl-^h*^ 3 +tt****EfBS#: (1) WAJBE 

mi mpeg2 ffijgstfe. saft^ffitB. ii^ta^ c^aswfc) 
m^m^'b 202 ^&**>hw±fr*wit 204 m£^&i±ftmm 

Wl <£ffl 1 4», 204 ftfMl^^). ±*T&»« 204 RTBUfifc 

202 ft^ig-ifcaHttJMUKawakf^+'Cf. - a Jifc^i^f 

mm±$tim 204, ttflr^wRr^^^at-fr, fi±aaiwijft 

*Je&tiL2.m.Wk. ^9itUMI^208 ^TeA»4W»fl«ift». 

f&£m±fif£fei&*h JSbSl^ife 200 te^!U^W£^*ffc4»'i>. -ft 
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202 ^um^&mMmitmmMim^mjimm, * 

.208 ft4^««&«^^»«>h«l^4l 220 ZMft&mif 

f^**ii3(*j» 220 ^nMt^c,* 202 (°E^3ffi^bx^*) ztmm 

ft, fettttA 208 AWW^iSWS&tfc. tJT3fe. 208 ttfc^ 

W« 220o Itb^h, %ftJtt& 208 214, T5TAM$>h 

M**^ 220 ^»a#ttflrjft#«a->H&Ai!jc*Ah, 

ia&fttp'b 202„ 

ffi 3 *^->hafe«. ifctfrj*, %jftJH^ 208 ^giT^^^S^ 

216 mmm*. &m%&w+, maum*. m^mmm^ 
ff^m^m^r 209, 208 

»aiflPh*l5S#l» 220 & 0 ftjftttttJRStrti, «^31« 209 X&ftfi 



ft%tt«i& 208, n^wmsnft^'b 202 wifa#r#. 

^fij^gfg-f-*, ^Jfe^M^^fRjBU#i(J|TL]I^ 220. 

it^^g^^pTffi^, ffiF^s# 209 mmm^mmnm^myj 

^*ffc*4> 202 flftt/Stt, K'Jfi-t^S^^ 209 ffeattatAtote-Wtfr 
fflMWWJfffia. 220c |8t*|* 

*tW£« (BPMPEG2), j«^aSi»1WF*4MT. Jtttfh fr*l£h 

m& 209 jwre M^^^^-t^^fp / mmm. 

ft*w»fiffi» 2H, 208 %^m^%m^Mmt. 
rasnsiw* 214 ftnaiMt^jpiiMi 220 ttrapa&juK&i 
220 m^bus-*. «jifcftj£»$jiw4 i . Hfe&imt 214 Miws 

Mo femwftR&mimtttt*mw&ftm^&m&.mt^ffl# 214 « 

^w^wan^ 220 ft. ^fijfc^rjfinx^t!c«iw«fa!*i# 214 

s#MfciERna*^ mm&m+M&ft. m*&m>m 214 
4*jfett#w35*i» 220, ^mfoj&mrtffi^mmM^gu&^m&jmM. 

mmmm 214 ^^^^^^ 202 mmm^s&%mMm 
^mfotiim^ 220 ^bpem^. aft, 214 fg^^in 



mmmm^mm^m 220 ftttfts*, ta%&¥m9#*i&m$M& 
202o &*nm 214 &®rtiEftm?&)^nw 

tt%mmtf)iitmzti, ntmm 214 ^^s^&tj*^ 

ztmmm 200 flJtti&^jfi^riE wft^ffi«f«« 7 -* g *fE * ^ 202 
208 w^arisjaut. iura%Kft{frA4urim)ii 220 

SEEMS** 208 ^6<jN^^J^214^§fi^jtiiJ^4 3 ^202o H 

ft, 1JIIlM»J^#SiMilii^lD^IK^WiJ 

« 214 (BPffiXtakf^^'Cf 202 *ffc*'& 202 

It 200 rfDW^4>) ^T^M^^s 208 iS^To &jg*>5r«fef&ffi#*|2» 

220 i&isiwftigujiffl^Th&Ta*. afr/BSttttgattf*. 
^t^^tMietEtiet-^. ft#, £wwfflfl¥in#ttfei£g& 

vm&w 220 assume 200 M^atr^ac^waj^. flu^s* 

iT^^4^ttm^M, R5^£UB«tT#8l«t& 900 

a^BPRio ^^m, #u^*« 220 mmu^m&^m^wmm 



»«« 220 «wwf SI -swte SWWS . 

n. Mtto#tt»« 220 ttafla,^ 

***»***iBr»iaa*» 220 mm&m® m 
a**. «iros» 220 mmmtSL#p / mmmami-^a^ 



SAP 



202) fiMWB^,, ftWJB 
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^^7n#o ^m^oiwffls^t^ 202 i&f&m^sk 208 m®LBm& 

n^m^^is^^o 220 g^^giT^^^n 

^BiTPhkM&±m&-^&feMi>3, tiim&m 220 
m+m&±ttB&&Mm. fri*<K*ftiAm&*im& 208 

S NTSC fjt^ i WT#|^#IiJ#f g o til 

m^m 220 iw**#^iiB«-^w±fl«iiya^jiiisfeffiig f <h^# 

BfeTaMWAi.^, *113S»4» 220 &RT&l#tt&«ttJ|ll& 208 n£g| 
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202 ji^wttf^iKKj, «ffi#Rrm&%j»jft^ 208 *m&+ 
& 202 BstnsrB. mt®ftm^vmft&m&mmmm, 

m-mm+1fy£W, ^mmiXm^ (General Instruments) M 
*3E#i£**«&3l (Scientific Atlanta) AliftAd^M^rgljftjy: 



mm 900 ttmm#&&mix\mmtt&ptLfm. 
900 tti&afi* 900 

*HSrBtt£*. *-3R3Wtt**. W1*BJfc#&*. i£4H8»fe, zfe3£ 

aT-^AffiFAifrisraajg^tt^wtfiw* 220, m'Aitmk* 

(Home Menu)o ^i&^SS^H^, —&tttft2.B* WI£f&«fcJfc& 
S3&atA»fe£*. iT^nr^^*±fe^#-^AMW61l^a^ 
$&# 0 iT^ BE W 900 ^ A-frfitt J»flt*W*m«ai#13r B . 



£gX*tt?X* t KKIIA->h«»»4^«fi» 900 fcWS^ 

*im*m 220 K^^giT^e^#r-^«ug^^^ 

flUE** 220 gift #*fcS* g 208 #jff^ . jfc#Ug&)g 220 



TJno 

«*jfc«F£W£i62r*, *»1iflt^RrKl 
7t^ili> 5E^*«SI5E^AamW» (PCN) 

tsgiiMffi^'f^ 202 #Rmwf&mm 2u « 

4I 220 ffl!SW15riBte«*. ^iftttft^ifc^ll*, 1J@§*lfM 

214 #«m*im*t![lW^fA« (STTCIS) 

flW8£i»*UJWI 220 . ftljg&tt 220 «tigMMf^ 

mif^^tj^mm^^^mii^ 220 ttm»Attft£&a>&&. 

tt*iuiyijfi«flr^««ttflrm»5«ftis: i*a#3s&s, ura# 
&m+$m±tenntt£ito* ^n^mm> iraw-feflu t>aiftF*i^ 

tfU^Sft 220 |g^#*ai8B±, WiE^E#ill?ljm^^^ 220 £blft 



ifi»tt^riUA«'*^aia#iBi*iii 220, a> 
«at±, (2) ft-**ttifBi»it±^«ti:«3e^Tf. o) strait i& 

B 4 ft**#U!f!$)ft 220 ft£*«#7C#. #Uf 220 W-^Miil* 



2£ 603 , 0£WtJ» 606, 600, R£&MtM& 609> 616, 

^£53tg 612, #1— g&ftfJlffi 626, Jlfc*ffiJl^»i|fc&&»feg«tS 

^tc 900 — 1^PftAiil««MiN» 627 RTrt1flF*E«fl:a» 602 

208 WaMraW. NTSC 625 ^«*?tlft NTSC 

m^wawRto^BMmima eis w 622„ 

A* 618, H&SitMffflHft, **i te ^»Bl&«IWil^a-S-# 624 pT 

i»T#fifTs^#«#w^*»^jai^h, 220 
iiKft#sB*isrs«rnR4aQiiMv 220 ^&m&m&ttm5&A&zm 

m&jftiko zjs, ft®m%nm*k 20s, 

£ttfflw-ratt±ttffifc#**itt, 220 ptim 



640 o *(&?a*# 640 wwmmimtt cm 
m a-k) m&#im*m 220 HcEfeffl^^Btm^^^it^itj^n 
*. £&%*#ut$& ($ms 1 » so. «#, 
^it, mffej, igflRBtfRj, x*?* c^), *^ifc3:tt«, ji-a 

^^mi?gMTT#^f±}m^^ 220 m^m% 

220 »«TlMljSW->Mlf«J««FJFP 635, #W!*£JFP 

a 635 awla** 220 iMm*teim**iHmxmm#. 

tiiw&m 220 w^jRu^wftfflfiiwft 645» mmsnfutk 
ftftftnmz, tiimtzm 220 mififiUHi 645 &mw*!&jMf. 

m 5b ^m®*^ 220 MBm, x+&m*--xmtoimm=? eso, 

— XMIAWF652, —ttS&P / ttmtbW? m, Mft»AP 656, 
%i§»P 658 >h RS-422 &P 660„ jfcfls — 'hTMRP 662 *0-^ 
3£& 664 S^M!fei^T@^ e tt&Jtf? 650 l^g^ fcfc, ^hfit?^ 

tfim* 220 *tt*tt31*e«fl!4IAJ«H?652tt-«*P| 



fS^tftfTto %i£*§P 658 ^P— RS-232 Uc RS-422 660 

EfeiSSP 658 RT|g|Mitt^E«tt4l^ 208 ftftUjggMft 220 Z 

220 tt&msft&puji&R 220 ft&}Rm#fe%te 
mifMo mtiifttyft®^ m&*aMm*to*m* rm^n 635, 
&niEtiim&sm 220 ±$*tthb«#**t . 

£jikfla««f, iirifffp^K *um*sm* 220 3ew->nk 

#*Hft?FP 662, ffl^ftft: (1) ftl^i 220 ftft 

RJ7§a=JW> DB9 SI DB25 |ft?Mo ^HH^MThJWjR&Wjra (SCSI) g 

5-HHfcP 662 %^*»T^tt^raW«#^iRW«Ettl35*i» 220 
±c ^^^^^W-^Rr^m^^ 220 — WftfflWWfl^HR. 

^.g^: (1) — >h A *g5^#-7G, (2) ->h B SS^MMg, (3) — >h C 



W*fi9*l®#*S, Hmt&m&m (Scientific Atlanta) 
(General Instruments) 9ftftt«. BW^AWfta 

-^**+nmiim**±ma*m e w*. ***** 700 

********. **-**m#-»mmt («*««■* 2 o 8 ) 
B*m*wm+vm**mm* 20s 700 „ 

Jnit* 700 ««»e#* : -^A«S^+h>»» (CPU) 
702, VGA BWMM 704 , -HMHH^^, 706> SS88| 
* 708, NTSC ftflft 710, 713. **» 7M 716 

** + 700 WMaamrtt*^ 208 

in** 700 tt«««»Xtt 708 si ftslcS , # M 
WMWl ** WW *ft- MUtKWM 900 #B9*»a« M i 

ir ® mmmiDm -t 700 . 700 TO ^ #2| 
m**B*mmva < m >. lna r* 700 m „ a+m**n 
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&$M*A&£Jttft£&# 221 „ IR tt*&ttti\Mn&»m 

fttemmteM*. itt*w*m&am* its, jra^7oo^#^@ 

lE&ft&mmistt , n*BttHtf A*#£4M*Wfc*» 220, s 

SM&glMt 214 BIB 7a Jlf^W^HtiftiraffiAft^*JtB^H5i^|t 
Afclfc. 920 6 Mil, (1) flr/JH&A 

JH££t#J— 5felWS* 922, (2) ilUfcW924, (3) iJV*E#|aH3 926, 

(4) 4amWiRj8!l* 928, EM? ORP/F) ft 930, 

(5) ffiA&932, *Q (6) tt?ftA£tt&ft^*M*. H7b**— 
-t**lftAaM?*« 920' (^^SiftS^A&jS^^ 920 

8 &«ia#-#-jR71l 922 aj3»fii«5?*flA«I?F>&&*7, #m&m 
220„ TT^E«»iB 926 £->HMfcftttteA&, ftflTAfiWtiliT^tt 

220 ffij&mmmtiLWo vmt&mvm* 928 >h 16 

JBtU#^iR#J4&^ftW&W 220, Jtfc 16 ftttAft 15 tetfam&W^ 
P / F fir 930o ^ffil^llttTS&W^, ^BJ-feRT 

P / F ft 930 ftfcffi VL4r4>m*Mt g »5£tt*fcaj*U5&i* 220 tojStf*, gi 
±1f«J»iPTff3*. 920' teJMfc-^aHfcftWIIAtt 



932', mx**>mm. m*^ 920 ' * 

s em* cmmm) 934 a b h*&±&± 
922' m , to± ^. (Jn MPEG) &wm® 

m, iTj*m®T-^&m&& 900 ±tom*m*&m*3& 

#»**»#«M¥**+*fis. tr/"i&RrwK»-T«ifi# 900 ± 

1000 a»««^g^u^, wsumm 200 
1010. 1010 g^ii^ 

7i&»«-ft M ^ m |n|. S#lWli*#jE*Ji*«M* 1010 
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&-&mi±m&mm®mm* , mmmj^mi\±m^mm 1020 
aiai*F*i» 900 1010 m&& 0 

* 1010 fi^tB W»#*^issB«i15ra3£#. 

1020 il^RTWiia:-^^^^^ 1050 ^ 

»WW, 1010 miEM* 1020, £M?MJ->hsB£ 

^^attff. mm, #*-^Mf 1 220 

*-^*W^*5^W#ja3t»^, RPI»^m#. 1380 ^D^SSM^ 
#■ 1390. 

^T^Ti^iEM^g^iT^, M^|Rc#. 1380 

&ttm*220ftttft31«602*b. ^*b3I3&602 

fciMrttfirBM** 1380 a#tt4^mr, m^-^u^gs 
^i§9oo6<j, Aft*i«i9rn«22o»«tt4*A«-^. 

1380 flDiltil^fit^lirS. 

1390 ma^mam* i380 o ins*?** . 
1390 MMmMtiE&wtowmtoi»&±, ^&j&m&m. 



* 1390 to*#jtmt>mmpmmm*mmiifo*towfin. m 

fcB#«A«^*«**ttH**K *£ftttiarSBJt%* 1390 £8 
KB^ffl*«JlBifftt-/Mp^. 1390 ^^# ( ^i = 

tfcjE^WWUTBJEM. iSiilWW. 1390 - 

#^»««lKa#*# 1392 ftftitjg* 1394 0 itjfc^^^ 

*. ff^a*»M*H£*=#fc#: <n ^jmra, (2) sm 

SfeflTtom*, (3) ST "^(go) - #H£ra*ft&ft. ij^ 
*R«ttkiW. *uff*« 220 B!imffil«, IUAttMirgSiM« 

^ 220 900 W*»^^3l^5IJ*Attffl»ft ( fi i W^M>h 

200 iBffriftttffl^^^wffl^^rtWffirA^^fti* 

W*ffl^# 800 ##«^||jt, *SiRH»A#«#«fiM 



flf£*W>firft. fl&*£n&&ftj* 214 <j|^4>'l> 202 
HIUFIN 220 ftBT^tUfrftSff. OTlUBfc£3S*. 

fttt^+wtttaa 602 jRtuiMnitfh *ssbj&:£#. 

«j*tt«*it^r3fe^, B&siMMffi*ftfimH&)tt 220 
titu (fti&wttiWBffAl^tt*) tt#*:fc#ttW*BJfcS:# soo 

iR, jffW^ " £3r (go) " 

eeprom c T^«imgJ*WA$#fa#) 9K£4fettJftfiH¥tir 

f£4"l> 202, i£^%gg*f» 208 fe&£|%ttJft& 208 fit^^fij^ 214„ 

1020 ±ffrW sttcis (ttm&tt&lMttJtift) mUM 
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<b 202, 208 C^-^^bS^ 209 £H*&1M« 214), ±fr£ 

<IAHID(I1 220 rt*y*£W. 

iftte^ ($d jpeg) ff^imnftji 220 %w±ijm^px^^^ 

^202 ^1Srs|smiAffir^«rife#«fr. 

vimizw 220 *sm&&®m&w <§mm9tfy^h xmrnzxa 

%71ftI94fti1ir9l«ttffl#ii!ii||BintvnA!i«^, 



<o 202 ^#3ic i&m, mmf&m&mmmmmMmtt&fr. 
toBmmmmjLt^^+totimizm 200, spj^iuTitifett— »«# 
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^ A 



m*m& a***, * tt9Wia 
*uskh*# BLssmmm mmmnm m 



ISA 



#fl-ffimr #?ha«r #»a*r 
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&&-^m(tom®tii®&&&wmm a a. b mm c mm^mm 

&&WMto1MR#Mn%1ft&mft**$WL (Scientific Atlanta) 
IfiilJBtJl&'&M) (Gereral Instruments) ^-&WJ0Jii o 

»*#«Th^««i«[^-je«fflw, mat, m^smmmmmtik 
a ft»*-^fi^TJi**^jBE«»iiAtt4n.5s»ife# f 

A ftMJIH^JI^T—^AWAttMft^HiftfiiAmfflK^^^ 
tt«l#HJff#ft#, f*, fcTfc#**8JM»:»tMfctt, iff BUI 

A ftW»H^|fi^T— ^hAWJEIfilW^W^ ^i^flfe^l^ajbtttt 



214 ^aa-^WB^-^sgftrtft^itirt^T&^ft, a-*^ 
&m&mm 214 ^iaraj»*rawrM:#fi^#£ 

335**1 220 Rr^R#^««Aa»fl<,^. 

p^m^o fm. &vm&m 220 ztmmimn^wmm&m^m® 



#ttM4>wft#H«*. ■&*&±LWpmmtt, 35*3**aaiflrwft 

tf HSMSMMI 214 SAJUKft* 220 Kil^t^W 

^ms*. siit, jukim 220 Hfcaaw^iijaififif-fK* 
«q, jpeg (tt-frjni4Bi?*&) *— ^ffl^^-aflt^ft^ifctefe 

?to MPEG «Uc MPEG2 (f«l8UI£) 

Jt***, KlTJii^, BSfcJRiiJTS— **»W#*. M««* 



A^^WJ, &«£B«i£&«ft£3I (AT&T), ^W^flJ 
(Compression Labs.), »fl§fc#&^ (General Instruments), 3E# 
i£**H*&f| (Scientific -Atlanta), ff^#£WJ (Philips) ft*, 

m&n (zenith) B«^aj±a#«ijBEaftt*^i^rj5fetta^. ^ 

^7«->h?ha*4fe 300 m-^ffim&mmmm® 302 ^fajs^*i 
s^^/s , 2hHt£ 300 "j^iianifiji^ itrM^^eo^^ p 662( n 

5b) W-^*P«^JS«f«j|?R«f 302 ± 0 £r**ftft>hffi*tt£tt 

302 ^*^i»^^^tt«i«miu*afti8»tttt- 
&ft®.wk 300 x»ixflf#sim«m« 320 *^^m#flaiBA- 

«ffi*£m«m« 302 fttt^iiftftfttt 300 

£«mm« 302 «tt»^|-fi«tife 300 ±. i£H>^9lttMMj£^|U 



Ittk DB9 M DB25 8tf£ffl*. i&Rmfc#->h SCSI, tf/hffltf-JHfljR 

^m^A^m^^ffi^MfiEtsmiiiff 302 ±t„ 

304 fflSKMI 302 »fii#&±tt 

300 4*mifUfeBttttiE9iilftA«rft«. at 

^tt^a** 300 <t*fi<i«[ttsM^ 
iiEffi^siemmft 302 pm^i^. n^^m^mmmm 
ttm. 300 ii^-^ffi^^etim^-^w^^o m 

B 9a «-#Jfc*7ffc*i*ffi*ffil&^»«f 302 fajSMfttfy CATV 
( $fA 306, ftJMfrA 308 H£H#ffDre*tU 310, 312, 

a+Mfi^afcteT^a** 300 jjfm-eft— >hftaiw 

ii^a^tft 300 Aftff JlLjSmmffi 302 

ft&^P (a±*^m)c 8— 'NS^AftlB 9b 0ria*. B±^f g 9a 
^mtfl^m^, %»%BMftA 306, «IMA 308 
tB 310, 312 RTKJlfi»f^»^tt** 300 £&-sfe»2f* 

+. mQiLjsttrmmff 302 ±wa^««£tTJMWi*iii. 
mrbio, fl-a*4fe3oodMsp&»KiiT%»: — ^«jhb^*j» 

flT54H*# 314 -^^JjB^ttajBHm™^* 316; -^ftffi 

n&m&mB&M 318; ^s»wt»«ffit»B^w#je:* 320 c# 



fSfib^ aa?haat*fe 300 ^f^#.ji^^^ii 302 2. 
ra^#«ft«fwa«, *&mto&mm*5mi{z**i&fttim9k 300 
+hh&^#j« 314 nmxBtmmmE&m 3is aa^s»*A 

•Hi. &?l*#ttfl&a<rtUMtt¥ffi&'fr4» 316 teWt&nt&laMBS. 
tt€fttt^fltti*ffi*ff£JM 302 &$fcfcBHJ— IHT^ftjEfeWl 222 
±. *^«B*tt#ttXhttAW£*rt#WirB*. 

B 10 fi^7-4sMrJd$#MBfe 300 ttffi*£«ity|ff9ff 302 
Wjg# C-^B 4 tfBttftttffi&i||tt7G# 220 AW^Rte*-^), ±& 

b io 2fi*tt«T- > hr*%j»«»# 320 m-^m=f-mmm 

# 320 Wr«#«!P 320, Jtk^h, afi^T««EttJE%» 324, 

Ks«iwn»fer^jNr, ^m^soo^^^ 
t84*ttB»-ibRrw*fejg^r«%iMs# 320 ±, w&ft&it%*fr, 
300 ^ms^smimft 302 >hrt«»# f 

B 11 fi^&*->hft«8|i&# 332 »->MWaij8# 344 ttttja 



flUB&i* 220. ftft&jg* 344 Sft^Wft 208 Zm*k 

&to±mtt*mmtt,, ±m^^mm±m^mm 7a & 7b 

**lffl-+W3ta» 334 0 «iHc# 332 

334 z:#iJ^r^*ttKHj[j|JB 220 **MffiS»ail— >HHR 

® 11 S^7£ 330 ftBfflttJttggtiT?, ^n-jfiXf^Wftift* 332 

stow* 603 ^i&o imw^m^WLitmm 602 , 602 
BR#awi3i^*»w«st« 645 jmmtm&^Tt 900 8Mfc*gir/ , tom 

338 3»ltt$§rA. Wtf« 603 WW^ir/" %^±&ifc|ftj3Ff:£%i&fi 
4&J§&*b9%* 340 ftSSgflg-?. &t4ka«Nt 340 — Jft«g 
ffi^aWx ffiMU «SiS«l«iSiH*lHSII9itt3«4fi<i««M 

k**#ujiw* 220 ^ia^^jg^M^mm^n^j^gK 

R^J-t CttfttfUffJMire 928, 928) Aftjg&4fe# 332 ftft, 

220 A*tt j &eatt«B. ^$g^n 332 iro 

^oJ^^fflUS^ 645 sKM^ 900 »at-]RJUtt^. ^^-^h. 



208. £A£fiMtH T , 344 £ 5 M 30 **£flJtt£|M 

Sift, 334 ft 208 ttniftfiiH* 214 

*TJta*i9(iim 220 mmfttk, ^smm^T^m^mm 
s: (i) Aftsaiaaffl, (2) Bftss^aa, o> jwftste^toc 

i»P 662 ^^4H 220 i£&ffj 0 

Aft, B^CW« SM— Sl2a 
***HBttl7&#m loo A ft, b ftiff c fttt#?HR&Bft£* 
*#. fc^ffl^^&fcfWjR** 100 ftJUMM 220 £**p#;£ 

igU 603 ^I##BUMffi^jl6tl^^a§P# (fi^Effl 12a ft 12b 4>&&M 

6oi &*imt*m 220 #iii«FJftw*Ah3i#tfrTi^=irwsi*. 



a ft. b ft*q c ttBtfftftgx 100 45^&«— ^^Afcaa* 104, s^j 

*#106, &3i%J&108, «t«H?JC# 112 Jpl-fe»iffie«# 116, ft 

«* 120, ffl c a«#^a«*jfflT-^*ipw«bts-Kii#«f# 
a# 122, 

A ^, B ft*P C ft«#&ft%I 100 jpj 

^SBWIKi«:# I06o »1t«:#RrKffl*f|«!UT3»5lfllJ*ttit 

3S2jfS#14o A ft, B ftft C fttt#ftftffl£$j;ift9«K 108, •& 
MM 220 ^mi^lftS^AitiiJ Aft. B ft^q c ft«## 
ft3«*»T«¥#o A, BIBC 

iifwiif ioo ^^^^bs^m^^^^M^ito 

^IPM^^WifijS^lUBSBIfeaglllfim^^Jft 220 Jf 
Aft. b ft*n c &«#?NK£S ioo >Hfe»ff je**fNHt 

a 116, itw*^*#*«ftrt»je#^^5^«^-jBttfflwft 
itk^h, a. b c imftftmmw&&T -^mTmttftftmim 



a-*»ipwft«*3t <& nam ran, A^i^^ 

a 12b SiisT^tam^ 220 *9&tfym 130 d mm^mm 

# 601 ±flU3W» 220 gi&o $nmr^, ttA»«t(MR^ *ui&ni 

220 X*^%ai%«fflf^W«ift. D ttff#^ftU 130 *|JB->Mft*h 
132, ->hWI» 134, ->MWii# 136, ->H«4«# 138, 
~^m%r 140 4*P*£*mHM 142 o 

tmmm^, vnmm 220 *n d 4r«#?hk£x 130 
«#w#ffi*sf^ffl. «iiK^Mtttt9# 602 »^iiti«un#r 
^•fiio d mmftft&mw 130 *sht«— 2*w*b«. ^^^^jetj 

fM-»Ai!l D MM&HgMJL. ailfciSWIW 134 W^'Sft^* 
.SMfc*S# (ftUHHI 136, fir^-^M 138, #593£ 140 fQ^M 
HHW !42)WH^3ilMftflrjS. StttfUfflftB 12b >f|[tt||i|lft, ij 

220, ^rt^ d m&ftftmmw*mjj*nm%w.&&&}%L&. 



+«i**i**tta5t> uawttat*****. 

E a*#^-tt«*>t^Jt^+^ 202 £«&W&&X 208 »T* 
Ifrfc "Every Book" 60DQtt#tt#tt«IT 

202 A^tw^x 20s 

ft/BJEftfttt*Qft scsi £^#*ft*xww*i£SS& 

%TMk*tt&to%m&ftto±-+iim&w 220 ^^^^ 

#«. jns 5b rmm 665 5b ^wm^&tj) 
m& 664 Mfto »Ttw**ffl/»#(E*»»3taw#ie#rtttiift^ 



tt^rjK«#±nfttt»^9ii^H 220 ±w*«i#i6si. 

220 ±«J^S»Rr^JttJiatt]j!«pJi 220 titt*bm*I / 

**ia*ifcifrtfLOT*ift 220 ft#jC*KS^l£rJKft«&«l. 

#if^T, rjwt#**^TrjwiWir* 220 Rr^ww^a^r 

Mt80tttt#JC1ft*. &#-^#JS£i£#&& RAM, ROM, EPRQMlS 
EEPROMo jftfls »*P^W*KJ^a— ^ffJC^M^iflllftJi 220 

%ft£nx*mmtt*mizw 220 ^r««#±.ra 

602 tiriift&fti. 



3^ M&*mitm*mtfyvrpAn 

ftp®mm-^m&® 900 msmm&w 220 %Lnm&mm% 

Jerrold RC 560 350 ±JflP->hif»^ 352 ^ 

900 dfeft&ftftftftl. 

900 AW-^Mftfeftfi 354 ^faH^^lft^ 356, 
-^JBW) (Go) ftffl 358 «rffB*&R&ffi 360o fjbft^Stt* 900 ffi 
(IR) ff^M^l 220 flfflSttttftM 630 ft 

•ft. 

900 ^r^ft^KW^^ftffl 

"B%)" ftffl, £j»«ft$jffi;r&<K «ft# 900 rTWAW- 

tfJWflMMM 900 ^tattR** 220 JUf Jn£:g&flB 

#tto *jftS 13a Bltitt->MTOttaft# 900, iT^gfctSMtfUI 

^ 220 ffy^B^mm. 

m 13b fi^T^->hffl^*»9!+W«ft» 900 tMm&Mtt. 

wm}mttto**mtom&&Mn&&to 362, ^tts^ ^ 

**«*I#»*«ftia«ErtW^B#.ftffl 364. 3S*ftia^ra^ffl 13a 
0r**#i&*ft|fi|#?F, £»ttffl&#&Sft« 900 ±«. 



Btilg&tt 362 ^1Sra^SH9L 264 Jtffl, &ttttflt^ffjMfi£iir|2l 

W. 900 ft* 

S^itttftfil-^f^E*), mPMItlt&toW&M&MB. 362 ipn^n 
V B*W»?F^*»« 364 1U&E;*ftff#J*$!l&tt3&« 900 
-OE*. ffiitft#*jft*&tt 366 ^^ifi^m^fP^lRj^'C^ 
fai^To 366 *&ftft&ffi&tt*ft4M4mJl^ftft& 

mm&m 900 titttfftiyffScT-^mnflKfi. 

368 HA«niKlJRH«mffuftm«£n^rAlliM. ifc*h 

366 TTOAW-^MtSHfi 368 ^HfifcfcffiMifc, &«E#»ifeE#. 

WW-^WIUJETWSE^ffl^lliSJJfflittJftff. ftft&til 370 W 90 

S#JFi&§, " jgasb " SIS 372 tmm 13b 0p*tt«te*Sf*^SHfl 370 * 

W. 5fel»aiSKfl 370 90 SHffl372 *nffll3b 

Jfr^fc^fegPtbScffl 370 4>flU. *»^386Sc«L 370 *0A«93tt ■ Jg 
zft " 372 firtffift, W " BzjJj " 370 ttCQT*^*^^ 



&m 370 m&&im&&ifm 370 w^e^ts. & 

374 13b 0f^&#ff£&€ 370 M D iJBfc 
374 «F«»£* 900 ±**«J-*8Hfl Q ^ g 374 

374 ^ift^WA^Kiri^flrKflt^jfttt^g. 
&ftmftftttmMi£mj*m%B%*m&m%tt*fiBifL&qL 374, 

% (hdtv). **ft-+m?%ttB*i&ttmi!am& 

376o UB^3ftffftffl374fiERnUXt±3*UrB«UilASj. WB^JffW 

m^5s^# 900 &&&f&M:G&ftMm7&&®m, m.mmm& 

K*Jffi^R*m*fc*Hftffl 374 |D / 370, 37.4 

900o 



*mtBmm&& wo *tti & 9 oo mibtL 



ttfcAMaOT** 220 m*mmmM*ti, siMni^t 
^'jo *nn^ 220 

Wfit%«t (HDTV)o X!HFJSft£ ttSJfear ftiTP , ttBSMHM^JIfi 

urn*** 220 nm$ft#jc«xtrtts. fflaft^, «&*w*g 

-tH**±*»£di*. £3#-+2r*+. -^itPfrtn^^# 

&mnL±xkm-++mam. mmtiim&m 220 ifrftStttt^KK 

^fflfgW^Wigp* 603, 603' 5ftlW>hjBE^«?5i« 618, 618', ^ 



9m, **fc***IAflr-^A*W!l|#li 220 ftift, *A»W'MBFttfl| 
«**, aSii«»*^**i(|-->r«lttt**1JB±, iSWtUra 

ta*tt»#«^WHifcia), ff!2A,RJiiB-*a*. 0fiB£±}^^ 
4H»-^31llft«l— 603, -til* 606, —IHh-^IW 

609, ->nw* 600 ^&##jsmimtt#. iE#tflr-^aa& 
#0 iyaffir^3ui->hMjaE«[«i59* 612 mm. p^&mmm 

(&mK&wp&ML-+p*m^, &#, m 15 m^w^^mm 

B*WWfl^raW«*«*. i*#->h*«tift*, ***** 



220 tw-^ffjeift* 620 a^#jett#ww*->h 

fftt^w^, -fiiififlr^fiAw^ttTOJi 220 tte 
%»Hiift«i»[WRfi^« 3i6 +, «M&^«*£?f 

-MMtili/B T£iT^ %«*l± fij^ttii - @ „ &^-f= qj 

waa->h ntsc 625, ntsc a«^, mw^i 

^mrp %wi±&&. &#aM*j&£iif »MHir-taia:— ^ rf oe 



m&w 220 !&®&&j*±-^w&n&mffi&mtommmm#, -& 

220 itWiT^SM^%W*^^^^^^mfitJtf^,TI^ 

#&B 15 fa® 8, «*«!HWttj&jfeJ||^r3fe4>. ^JUiT^Nit 
a+tffcfiyBfcrff B— lioo, K 1020 Sfj^S^tt—^as* 

m*M&M. »£i*B-jtt»i£* noo as^$i 

ft 1* g 2W*fc^%«ra B -Jt«Wfc^. 

*t«*hi*j» 220 mww*n-wtm&, mmim 220 g 
®tmms*to&%#ttp&TT$]&&mtfyffitt b «m& a. 
iM*Hs*ur g Att ^**W3fi«F*a«M8r A«Ett-»^*«iai« 

-t*U»*J» 22O0 Hr SfilM«A«^MIS^THa^nTHyAdJ9fW13ri 
*i»JMrt*. 5£ttirB»ttfi<rt*A#fc»» fl^MTBW* 
^> UrBfiMSSU UBJWfrttBtRU 1*Bfi<HSc&, UrBJMfcttHJH* 

b Ami** m&irpr b 

220, JC^pfc'Sttrtaraje**, ~BiT^^^1?B-^ll#, 



to*ffi&to#mi*m 220 ttttu ij^isiij-^ 

1102, f&SfcW— W^r g Bt 15*65— 3S£*ilMfe*jft. SAJfliT^JI 

«n hbo, HBo tn»m c**tt) tmm^m 

± 16a ±*Dye->hffi noo 45*tt*»mtta|X v iHlPliT^^ih 

Bttmvi. wmizw 220 mmj-^^n^m± 

»#1*Btt**«#ffi. a^UBftiSLttWIE— »iE««i±3gititt 



m » * ^&#iif g sum aatc + a# w g »«. , mm 
*T«at-H*tttt^sif. *ui£*» 220 iMWfcii^aiAtt^ 

«&Tf-**sMfij». JOT** 220 xt*>h)K^Ea:&# > hA1ll»#»aB^ 

@o ^^A1f^WJP*Tt^^AW> tt»J. 

i±}£±fe. te¥ft*tt*Wtt*j5U WUk&SU 

%«Ur I ttMBH^Mtai^ltft^ttf g »»g , 

4t 220 w^i4±fei^^^mr^i:#^gm^WA^^^^*4o 

-s M^T^AIf » Cfc-+4«to#US*MI 220), 'BRTBltt* 
#^14#ltll>f^PSifeMJie#c 1010 CRB 8) ±W-^h 

^#B^f+^g^#ffi, flUJR&tt 220 

16b ±aj»W3l5#. Mfn, *-^Cf1»fp|JRttJIP» in RTtfeS^fflWdfe 

ffte*^***-^®^ (30 (30-60 3B40 

(60 ##m±) Urg, JR— ^fllMttJW 1116, fi*JK^ft]R 

wgtM.satttt^a^aMiiw^B^wif^i&ff. i6c * 
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&n^m*iib&mM*tom+m*3LZjs. timtzm 220 mm 

WL+mvLmn**&. M**ttM*xm*. tun** 220* 
bus * ib awa n am#£ %«ir @ . 

as^m*, 214 iWft*nwr**^ttift«a%tt^ 

r*s*ui 214 #^^*ttrfif«*a%«^EH»tta^j«#^tr 
^. K**£*uK*jt 220 ±^^o sai30tiE^teffi#w««^ftjfi 
+w#rft#r^. fcfcfltftass*. 602 M^^^g 

m 220 ±. Atomttmm* 214 

{i^m^^ 220 *«i5!i->M*jew«jt. 

H^&##tfr IKm^tt^j9flllfld«#u^n i7a *p 17b ±. 

^-§•#^609, -^^«MHI«400 f -^hfl£«WiWMl622. - 

602 Mo ^it^ 603 Mitmrnm-^ 



'(t^w&to&mmttM 609 

gft#^r^ft-to &imHM£+. ®Lim%t 602 i&mfrn&m 
Bmmm^. -Rumm^wmnm^r^, wattm® 602 wsk&m 
#^ri§ 400 vamr&a-mr xmBfrnp^ntii 
±M^» 220 & 6 ansi*«rrtw«iat^ra^ 

Ifc^ffl^A^RlRlff^ff^WaM*, «Ah3l« 602 603 £ 

$:*h3tS§ 602 J?Hi*« 603 E^-X^ltlBttiE^— >h 6 ^»5Mf± 



e^ 



B 18 BttTft*tt 200 +«ffi->hffl^lllFfljtt»K^ ttfi ^ 
* 1120. »#««««^ft^ ftWuw ^ w B a23M *£ 

«fc. ^^umtti^ni (vbi) «%ira&iH«rA^4>. 
mum* 1120 ^^tr-^^&TO^ c f&iLmm*, c as 

CD-I 4R CD-ROM122 gMJHS^ft&ftB*. 

ftMttftfflffi (vbi) «#*m*flr*^%«i»*«»^ tt 

W^*tt«fflrm (STTCIS) * . «ffi«S«[*^^ttiftJC:flE fttt#lft : 

121 RT^iT^ feWJLtfi^fl ntsc ttMfr??&$tiBtt. 
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ffi 19a *P 19b S^T^iJffi A (^*J* 1130 

*0 1132). #JM 19a, ^-tllfPfIafI«Bf, jR 
fit***-**** "I" »W>hXXW***il»«Btt«tt*W 

« 220 -^ii«w^^Jffli:aM4HHr^a*tt*air § ft£fcigi£ 
ata. £*ub«m» 220 Mi!iWi:«i#rARr%#Rt. *fc3»«tf*s# 
n34 #*-&jfc5u%ttjB*±. ff&ttR*m*4M$j, 

+%*1!rBWflAiE«EM«BIRll» (vbi) 

ii34, wn+wtt^nm&mtotfmtow&trpkmimm 
± is %m*. ^jfepujii&w 220 fflkmm^BM : nwmmmiGi : ¥'tt€i 

#MS 19b, ^>T^«E%«4ll»*±#S!l*5^Ta 1134 Ht, iT 

ScTsaaHetScifl, 220 1133 

g^JP¥±, &^5£3£#- 1134 &M^£S 19b ±A*fc— 1^11* 
«13ra±cB. 1134 ±, TT^RT^i&fln^^^raS^tt^S 

fr%«^saMf»rt#»*sf^ffl*4ii34±, 



^~^m^ use &mmT¥mft&x^ft®jj&fom&&&5& 
^n^B^^muamBo &® 1% g-jg* n 3 6 s^Rr^#6<j 

£i£#£jH, ra^220^^5iJ^-^^L o fluffs 2 20 
® 20a £ B ^SM^6<3-^^#.^ij^ 0 ^U£>^3Mi. 1141 

#^s20b, ai^ij^s^-^m^, ^^#.1144, m 

Zcftftm^*, iT^tg^m*, m\i±m& 1010 j^m^^, 
® 20c ^M^wiitmraiT^^ H44, ^--niT** 6 ft-ft 

S 20c ^-&M££WJ#3£j£ 1150, ^iTP pTWM-^fc^ 



1150 %Ltommm*fo-nft^mm&ihthmfaftF&®^ 

^fi^mW-^W?. ^S^S^IM*-*, *»ttT¥»3Jl3aS 

#MS20d, use ftwnpfk#WBa&mtoM, m 



Bitaiaiattii** 220 ±, d flMWft&gxc** 

^BTft^ig 1 ^ 603o 220 4th 

ttttifsc. *ujs£i» 220 $f Mx^^^w^^t-^iiii'j d mmm&m 
«»«>m»#+*, adS»#^reiifi»— >mit»« 603, #ras§ 6oe, 



'h£3bfc-«* (LED) 

D 220 *mtfy& 

x&tim&wm&m 900 #mjqwpb, d &«#8&«*;e?«: 

0rfl*«M*13r a ftMii^ift led j£ LCD M^I§o 

d 220 ats-a, 

£-^*#«i3teifcsr*+, w« 220 q&t d mmftftmm 



ffl 21 *-3tEfi^«[^#ieifij&#w±^ 1160, #»wtr^at 
Bt***tr£tf^ +i\ aes-hM*. ^s^t®, 

^tltffS^rt^^il H64o ?HffiH#ttSftft£*fe 

22, juh&n 220 fm,toftm&m&mT&Mik&tiimmm 

-*9l9^1«W1WfcTB*irB. W« 220 W-^ffl^-flWiW 
**MfttfJ, lfifH«^tt#£l&iiinm4l 220 ftMMltttb. »A3I 

tt&4Mri&4ruftMi 220 £3>£$j. m%timt$w 220, ii/* 
flr^. *m-&&mm*&mii*mtemtom& 602 



laiii^ 220 ±&LmtMm*&. 



ii7o »tr^a-^w»^ttfB. ^T#mn^ 
220 sa^^fltw^tB^ji^fr^tt, &iMflr?£&ttgi*tiif 220 

650 *ajfi«itt«iffir^»-jasi3i. 3^#&*5fiiJB*uiaMi 220 

tt3&^Jt^r3fe»#ii5i*i» 220 -^^ri#itm^^#a±fe^:^7« 
«ffft%«ft (HDTV) e SJftlU&^JRtt^Sftfttta 

*iT/»j&#w»iiiffA%«»±^ 1032, ij^mm-^Mm^mm 



^m^si^m 1032 ijpvj\tim7i&mmT¥i$fr 

^5ft#m«^*fc 1172 - X£ft*tfM«&* - iSA**:^*. K 

ctvro) 9MOEm%&m&, tamtm 220 *&£&3ti«#ttgintt; 

656 mmam. 206 »i|jc«#±. im*m 220 * 

W£**«at*fE+i& 202 mmm. attb, ttrj*m+&mtx- 

&&&imf*m**z.+. tt&HiMiM*m 220 ^jgRifii«i 
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